NEXT MONTH 


After more than 10,000 man-miles on a 
western foray, Editors Kirkpatrick and 
Manning have returned to their respec- 
tive desks in New York and San Fran- 
cisco. Their job now is to compile, con- 
dense and interpret their findings into 
something which they hope Chem. ¢& 
Met. readers will find interesting and 
informative about developments in the 
11 Western States. It will be our fourth 
regional survey of this great area of 
nascent technology. Following earlier 
trails blazed in 1931, 1935 and 1938, it 
will describe significant progress in 
electrochemical and electro-metallur- 
gical fields. It will feature natural re- 
sources, power, personnel and equip- 
ment available to carry the West still 
further on its path toward a well- 
—— chemical economy. Watch 
or it! ; 
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That’s the Output Record of 
this Crushing Plant . . . and It’s 
Been Powered by One Lo-Main- 
tenance Motor for 20 Tough Years 
Without a Single Motor Failure. 


THE AIR IN A BUSY CRUSHING 
MILL is thick with abrasive, motor- 
clogging, limestone dust. It’s one of the 
toughest places for a motor to perform! 


Yet every operating day for 20 years 
this 400 hp — 440 rpm Lo-Maintenance 
Motor has been driving all the equip- 
ment in the crushing plant of the 
Petoskey Portland Cement Co. through 
a common line shaft . . . 


Without a single break in its depend- 
able performance, it’s been turning out 
an average of 1800 tons of crushed lime- 
stone every operating day in every month 
of every year — altogether enough stone 


to build a four lane, concrete super- 
highway around the moon! 

That's the kind o of money- saving, 
dependable motor performance Lo- 
Maintenance Motors are giv’ ing in thou- 
sands of other plants t throughout the 
country... 

It’s full measure performance — more 
than just a rated horsepower . . . based 


on such outstanding features as inde- 


structible rotor, distortionless stator, high 


DRIVING ALL THE EQUIPMENT 
in the crushing plant of the Petoskey 
Portland Cement Co., Petoskey, Michi- 
gan, through a common line shaft, 
this 400 HP Lo-Maintenance Motor has 
been giving full-duty, low cost serv- 
ice for 20 years without a let-down! 


carbon steel frame, no stint or skimp i0 
materials or workmanship. 

If you want motor performance like 
this in your plant, call the engineer in 
the district office near you, or writt 
Allis-Chalmers, Milwaukee, Wis. 4 ™ 
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FOR A MORATORIUM ON 
CONTROVERSIES 


An IMPORTANT JOB in one of the defense 
agencies is going begging. Two able men—one a 
chemical engineering teacher and consultant, the 
other the chief chemist for a large company— 
were not Why? 
Each was engaged in preparing expert testimony 
for a case of patent litigation, which may or may 
not come to trial within the next vear or so. 

In more nearly normal times such activities are 
often valuable and _ profitable 
technically trained men. 


‘available’ for this assignment. 


experiences for 
But today we would be 
inclined to question their urgency, if not their 
importance. As laymen, we wonder if it might 
not be possible to avoid, or at least to postpone 
‘for the duration’’ some of these expensive legai 
Good chemical engineers might 
thereby be released for more constructive work. 

Patent cases are not, by any means, the only 
controversies that seem to be holding up our 
defense efforts. Perhaps it is trite to refer to labor 
problems and the misguided zeal that generates so 
much frietion and strife in industrial relations. 
Lately we visited a great technical organization 
where incentive and morale, as well as wages and 
profits, had been shattered as a result of months of 
Wrangling over the unionization of professional 


controversies. 


men. Our sympathies were with those who had 
opposed the efforts of outsiders to regiment chemists 
and engineers into the ranks of artisans. Yet we 
could not help but think of how much better it 
would have been for everybody if men and manage- 
ment could have worked together in avoiding this 
costly controversy. That one group might have 
contributed 4 number of technical advances that 
are sorely needed now. 


In Washington of late we have seen growing 


evidence of dissension and strife developing within 
the national defense agencies themselves. Mutual 
distrust of the motives, on the one hand of the 
industrialists and on the other of the New Dealers, 
has led to bitter accusations and time-consuming 
arguments. Commissions and committees, sections 
and subsections are being duplicated in opposing 
camps merely because the absence of plan and 
authority has promoted controversy as well as con- 
fusion. There is not vet any widespread under- 
standing that the national defense is bigger than 
OPM or OPACS, that neither the Army nor the 
Navy nor any of their subdivisions is all-important 
in the present emergency. 

Surely there is crying need for unity right now. 
We cannot afford to waste our time and energy 
in petty quarrels among ourselves. And most of 
these differences are silly and inconsequential when 
compared with the serious responsibilities that the 
affairs in Europe and the Orient have piled on 
our shoulders. We've got to build and equip the 
world’s most powerful fighting forces—in the air 
and on land and sea. We have to back up those 
forces with the most efficient plants and machinery 
that we can devise. And, since only relatively few 
of our people can be in the direct lines of defense, 
the rest of us have an obligation to carry an even 
heavier load without complaint or controversy. 

Just how it is to be done, we are not sure; but 
if somehow the President could pronounce a mora- 
torium on controversies, he would release a vast 
enthusiasm 
Lacking official action, 
can’t we, as individuals, promote personal mora- 
toria that will lead to a more sympathetic, con- 
structive attitude toward problems we all face? 


amount of energy, man-power and 


for the national defense job. 
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POST-WAR POWER ABUNDANCE 


CHEMICAL ENGINEERS will have many readjustment 
problems to care for when the post-war period 
finally arrives. Even now it is important to attack 
some of them in a preliminary way. Fuel and 
power is one that is going to be extremely 
important. 

From all present indications, the energy supply 
at that later date will be very great and the energy 
may be very cheap. Of course, no one can fore- 
tell this with certainty. But it looks as though 
costs well below anything that has yet been experi- 
enced by most of the chemical process industries can 
be expected a few years hence. 

Present emergency organization of facilities for 
the transport of crude petroleum and refinery 
products will then be supplemented by large- 
capacity tanker and rail facilities released from 
military services. The cost of bringing petroleum 
from both domestic fields and from Latin America 
should then be very low as compared with any 
previous experience. Much of the capital cost for 
ships and pipelines will have been written off. 
The delivered price of liquid fuels should, there- 
fore, be lower than ever before. 

The quantities of natural gas then available will 
be greater than normal industrial requirement can 
consume. In the case of this fuel, the transporta- 
tion costs may be lower than in the past, because 
here again capital costs will have been largely 
written off. 

There is little need to call attention to the scale 
of electric-power development now under way and 
which promises tremendous surpluses after the 
defense load is no longer a problem. Indications 
are that this power will be available at reasonable 
cost. 

Imported fuels will be seeking admission to the 
Eastern seaboard. And it seems not unlikely that 
large new supplies of Latin American fuel oil will 
be admitted, possibly without the present excise 
tax which is virtually a tariff. All these factors 
will compel bituminous coal producers to do some- 
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thing about their supplies. If they do not do 
something, they are bound to lose many millions of 
tons per vear of their market. They cannot afford 
to do this. 

All this means that the present changes in energy 
supply and power generation are bound to require 
reconsideration in the post-war period, and the bulk 
of the evidence indicates that relatively very cheap 
energy can be had by process industries in those 
later days. This may materially affect present 
plans for plant location. Certainly it makes emer- 
gency substitution of fuel something that should 
be considered on a tentative and temporary basis, 
not as a mater of permanent change in raw material 
supply. 


CLOSER COOPERATION NEEDED 


TWO GOVERNMENTAL AGENCIES are working on the 
problem of emergency supply of chemicals and 
industrial materials. OPM has responsibility for 
supplies to be used directly in defense projects. 
OPACS handles the needs of civilians and, as its 
name implies, the prices to be paid by the public. 

There can be no separation of these two projects 
with respect to most chemicals. Our industries are 
working with both units and have reason to desire 
closest cooperation between them. Some day we 
may have a common defense director who will 
merge or at least bring these inter-related activi- 
ties much closer together. Meantime, industry and 
governmental technical workers must team up to 
do the common job. There must be cooperation 
not only between government and industry, but 
also between these two governmental agencies. 

With the good spirit which has existed among the 
technical men, this matter might not need our 
comment here. But recent action in the case of 
chlorine priorities indicates that there may be 
need for further warning to industry, as well as 
suggestions to governmental officials. The first 
announcement about the allocation of chlorine on 
priority was sound. But it left many industry 
groups sadly disturbed because there is no clear 
evidence in the official announcement as to where 
civilian supply was to come from. 

A fragmentary and wholly inadequate news 
release given to the press was not as widely quoted 
nor as clearly understood as it should have been. 
It would have been much more fortunate if the 
availability of chlorine for water supply and the 
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EDITORIAL VIEWPOINT 


arrangements to care for other essential civilian 
industries could have been better described. 
Perhaps it was not necessary to wait for OPACS 
to finish its job before promulgating OPM findings. 
But evidence of collaboration between the two was 
urgently needed when the first part of the program 
was made public. 

Industry need not be unduly critical in these 
matters. But industry can reasonably ask that no 
needless ‘‘mental anguish’’ be imposed by partial 
actions, or actions only partially explained. 


NO MONOPOLIES ON PATRIOTISM 


ON THESE PAGES in May we explained editorially 
how arbitrary action of American petroleum 
refiners. might drag the United States into an 
Oriental war. At that time the industry was being 
sorely criticized by certain newspapers for con- 
tinuing to sell oil to Japan. Official Washington 
remained strangely silent, but on July 24 full 
official recognition was given to this patriotic 
cooperation. On that day President Roosevelt 
made it clear in his press conference that this aid 
of petroleum companies had been a very necessary 
part of the effort to keep an extended war from 
starting in the South Pacific. It is gratifying 
that the public should have this belated explana- 
tion of a situation that only a few technical men 
understood before this. This may help to con- 
vince people that not all types of international 
trade in chemicals and munitions are so mercenary 
as glib critics would imply. There is as much 
patriotism in high industrial places as in high 
official positions. 


A GOOD NAME 


NOT sO LONG AGO we saw a summary of the popular 
opinion expressed by college under-graduates of 
various important business firms. Students were 
asked regarding their opinion as to which company 
was the leader in research work, which had been 
‘airest to its employees, which gave the best service 
‘o eustomers for each dollar spent with it. The 
answers to these and other questions were very 
‘luminating. Perhaps the most interesting feature 
was the way in which popular appeal was attached 
‘0 certain important companies by the students 
jueried. It was obvious that the students knew a 
ot about certain firms and that they were virtually 


unacquainted with other equally important, equally 
aggressive, equally public-spirited enterprises. 

We are quite sure that a large group of chemical 
engineers would have rated many of these firms 
differently, placing some much higher on their list 
because they, the engineers, would have an ac- 
quaintance which the students did not. And all 
this seems merely to prove that reputation in a 
substantial measure depends on the acquaintance 
of the public with the firm. And this is true 
whether the public be a group of college students, 
a group of chemical engineers, or a group of busi- 
ness men. 

We like and admire those whom we know best. 
Stimulation of acquaintance of the public and of 
professional men with technical enterprises is an 
important job for both engineer and executive. 


BRINGING IT HOME 


Scarcity of chemicals is beginning to be felt in 
civilian operations to an extent which emphasizes 
the early impact of defense absorption of available 
supplies in numerous lines of industry. Shutting 
off of the air conditioning in a prominent Washing- 
ton hotel in which many OPM executives live, 
raised strong protests from these officials. The 
management told the loudest kicker that he was 
responsible for their inability to get the refriger- 
ant needed to keep their cooling system going. 
With the temperature at midnight around 90 deg., 
it is anticipated that OPM officials will probably 
find the necessary supply of refrigerant, even if 
they have to borrow it from OPACS. 


EVALD ANDERSON, 1883-1941 


EvaLp ANDERSON meant a lot to chemical engineer- 
ing. He was the very center of an organization 
that has done more than any other to make elec- 
trical precipitation such a valuable tool to technol- 
ogy as well as to mankind. From his fertile brain 
came much of the basic theoretical knowledge that 
has served as the stable foundation for further 
technical development and commercial applica- 
tion. For these accomplishments, Anderson was 
respected, admired and honored. But ‘‘Andy’’ 
was loved by his friends and associates for his 
generous character and the great kindliness that 
always seemed to radiate from his presence. He 
will be sorely missed. 
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: Chemical Industry Serves Soviet 


KARL FALK Fresno State College, Fresno, Calif. 


Chem. & Met. INTERPRETATION 
Chemical industries and their raw materials stand as a critical factor 
behind Soviet resistance to the German assault as well as a rich 
prize to lure the Nazis. What are the strengths and weaknesses of 
this industry? Herein the author, an authority on foreign chemical 
developments, gives the facts on the Soviet chemical industry as 
well as the reasons behind these facts.—editors. 
N” THAT THE GERMAN war defending Red armies reflects the 
machine has turned against the progress as well as the difficulties of 
Soviet Union after twenty-two the Soviet economic experiment and 
months of uncertain cooperation, an the peculiar geographical and raw 
2 evaluation of the strength and weak- material situation of the U.S.S.R. 
: ness of Soviet industry, especially In faet, control of Soviet raw ma- 
in the chemical field, is in order. The terials is probably one of the Reich’s 
\ support which the Soviet chemical chief reasons for the attack. Un- 
> industry, the foeal point of the fortunately for Russia, in spite of 
Third Five-Year Plan, can give the attempts in recent years to shift in- 
: Courtesy Sovfote 
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dustrial and agricultural production 
centers eastward, the richest areas 
of White Russia and the Ukraine are 
those closest to Germanized Europe 
and therefore most vulnerable to 
attack. 

In Soviet Russia, when figures are 
published, the chemical industry is 
understood to include either the nar 
rower field under the Peoples’ Com- 
missariat for the Chemical Industry, 
whose production was valued at 
4,300 million rubles in 1940 (5.30 
rubles = $1.00, export value) or the 
broader field which ineludes basic 
chemicals, nitrogen, fertilizers, min- 
ing chemistry, ferro-alloys, wood 
processing, iodine and bromine, ani- 
line dyes, plasties, paint and varnish, 
natural and synthetie rubber, inelud- 
ing the tire industry, and medicinals, 
glue and gelatine. 

Total production of the U.S.S.R. 
under the latter classification was 
valued at approximately 8,500 mil- 
lion rubles in 1940, and is scheduled 
to reach 14,000 miliion rubles by 
1942, the end of the Third Five-Year 
Plan. So far production is behind 
schedule in most items. These 
figures, contrasted with a production 
of 6,700 million rubles in 1938 and 
of only 450 million rubles in 191}, 
are only of relative significance and 
must be qualified considerably. Ton- 
nage figures provide a more accurate 
gauge, but even these do not allow 
for qualitative differences when com 
pared with western European and 
American standards. Censorship 
prohibits the publication of detailed 
figures, since industrial performance 
has long been considered a military 
secret. 

The U.S.S.R. is not the world’s 
leading producer of any important 
chemical item, although it is potenti- 
ally so if certain of its resources 
become better utilized. Even though 
Stalin has recently admitted that it 
may take many years, the Soviet 
goal is still to beeome the world’s 


Vast sodium sulphate fields of 
the Gulf of Kara-Bogaz-Gol, on 
the eastern shore of the Caspian 
sea 
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leading industrial nation. Practically 
all present chemical production is 
for defense and home consumption, 
with the result that the Soviet Union 
is not yet an important trader on 
world chemical markets. In 1937, 
the last year for which figures are 
available, Soviet chemical exports 
were only 67 million rubles ($13,- 
400,000) and imports 33. million 
rubles ($6,700,000). In the chemieal 
field, Germany, England, and _ the 
U.S.A. are the chief suppliers of 
plants and equipment, especially ma- 
chine tools and apparatus for 
petroleum and electrochemical indus- 
tries as well as of laboratory supplies 
and equipment. 


CHEMICAL PRODUCTION 


Leading items in the Soviet’s 
chemical production based on avail- 
able raw materials are potash and 
nitrate fertilizers, superphosphates, 
apatite concentrates, pyrites, sul- 
phurie acid, soda ash, plasties, rub- 
ber, wood chemicals, and soaps. The 
growth of the industry has been 
phenomenal when one reealls that 
there were practically no manu- 
facturing plants of any kind in 
Russia before 1900 and that real in- 
dustrialization did not even begin 
until 1928 when pre-war production 
levels were again reached for the 
first time. The Soviets were proud 
of the fact that they made great 
strides in production during the 
decade when the rest of the world 
suffered from the depression. The 
only modern chemical plant in the 
U.S.S.R. in 1930 was a nitrate fer- 
tilizer plant at Chernorechye. 

Strenuous attempts have been 
made to make the U.S.S.R. inde- 
pendent of foreign sourees of ma- 
terials and to develop industries and 
raw materials available and needed 
in the Seviet economy. In each of 
the three Five-Year Plans (1928- 
32; 1933-37; 1938-42) many new 
modern chemical plants were erected 
in (ifferent parts of the country. 
In the first Plan considerable in- 
Vesiinents were made in the basie 
che:veal industries. Older plants 
were modernized, and entirely new 


See caption for letter designations 


Approximate locations of some of the major mineral deposits, mills and 

refineries, and chemical plants of European Russia. showing areas of con- 

centration in the Black Sea-Ukraine region, Caucasus mountains in the south 
and the Ural Mountains bordering Asia 


A—aluminum; C—coal; Cr—-chromium; Cu—copper; F (square)—ferro- 


alloys; F (triangle)—fertilizers; 1 


—iron; L—lead; M (circle)—manganese ; 


M (triangle)—miscellaneous ; Mg——magnesium; N—nickel; O—oil; P—phos- 


phates; R—synthetiec 


industries were set up for the pro- 
duction of such items as aluminum, 
potash and rayon. 

In the second plan (1933-37) em- 
phasis was placed on technological 
developments, reduction of produe- 
tion costs, and improvements in 
quality of goods. New nickel, tin 
and synthetie rubber factories were 
started. The manufacture of mea- 
chinery, which has always been one 
of the difficult problems in Soviet 
plans, was pushed. Because of lack 
of experience and productive facili- 
ties, machinery and equipment for 
chemical plants had to be imported, 
chiefly from Germany and the United 
States. Installation and operation 
of these was supervised by German 
and American engineers until foreign 


rubber; S—steel; Z@ 


zine 


technicians were expelled. 

Chemical industry really came into 
its own under the Third Five-Year 
Plan (1938-42) which has been ex- 
pressly designated by Molotov as 
the “period of chemistry.” Chemis- 
try has been given the highest quota 
of production increase—137 pereent 
—oft any Soviet industry for the 
present period. During the past ten 
years, 40 percent of total capital 
investments have been made in key 
production goods industries, a large 
share of which means chemicals. It 
is planned to spend 111,000 million 
rubles for new plants during this 
period. Of interest is the fact that 
money is now being invested in 
small and middle-sized plants and 
not in gigantie “show factories”’. 


_ 
n = 
d 
id 
ip 
od 
ce 
de 
nt 
es 
rh 
it 
et 
I's 


Soviet industry has tended to 
neglect integration for bigness, but 
it is now realized that production 
records are not worth much unless 
attention is also paid to quality. 
Recent measures aimed to improve 
both quantity and quality of output 
include raising the “norms” or units 
of production required for basie 
pay for factory workers—whose 
efficiency is estimated to be less than 
half that of the average worker in 
the United States and whose pay 
cannot even begin to be compared— 
and making factory foremen more 
responsible for higher quality prod- 
ucts. The effort to overcome waste- 
fulness in industry is expressed in 
the present Plan which is trying for 
efficient utilization of existing capae- 
ity almost as much as it is trying 
to build new plants. Increasing 
produetivity, better utilization of 
plants, saving of raw and heating 
materials, utilization of waste prod- 
ucts, and improvement of quality 
are the professed goals for the 
chemical industry. 


GEOGRAPHICAL DISTRIBUTION 


Of great importance for Soviet 
economy is the geographical location 
of industries. In spite of strenuous 
efforts to shift the centers of in- 
dustrial and agricultural production 
eastward out of the range of enemy 
bombers as well as to make Siberia 
self-sufficient, insufficient capacity 
has been duplicated or moved to 
affect vitally the military ability of 
the Soviet Union to withstand in- 
vasion. Although the U.S.S.R. has 
an area of 8 million sq. mi. oceuping 
one-sixth of the earth’s surface and 
containing one-twelfth of the world’s 
population (170 million in 1939; 200 
million ineluding recent conquests), 
the chief production centers, around 
which the chemical industry is con- 
centrated, still lie mainly in the 
southwestern third of the country. 
The cotton fields of Turkestan and 
the mineral deposits of the Kuz- 
netsk basin in Siberia are the only 
important regions outside this area. 
Half of the Soviet iron and steel pro- 
duction originates in the Ukraine, 
close to the U.S.S.R.’s richest coal 
mines in the Donetz basin and the 
iron ore deposits of Krivoi Rog. 
Most of the remainder is produced in 
the Urals, although the eastern Kuz- 
netsk basin is gradually inereasing 
in importance. The Ukraine is the 
source of most of the Soviet’s valu- 
able manganese mines, whose total 
production reached 3 million tons 
last year. The Baku, together with 
the Caueasus Grozny fields, ae- 


counted for 85 percent of the 1940 
total oil output of 35 million tons 
(ineluding natural gas). 

Lighter industries, including many 
chemical plants, are similarly con- 
centrated around the three largest 
Soviet cities, Moscow, Leningrad, 
and Kiev. Roughly one-third of the 
larger dye and lacquer factories are 
located around Leningrad alone. 
These produce chiefly lithopone, 
zine white, ultramarine, and artists’ 
paints. The first synthetic rubber 
plant was established at Leningrad 
in 1928. The largest synthetic plant 
at present, supplying one-third the 
total production, is at Yaroslavl 
near Moscow, which is the seat of 
varied chemical producing and con- 
suming industries. 

Other plants, as in the Ukraine 
and the Urals, are adapted to the 
local raw materials, as well as to 
the local needs of the industries. 
The caleinated soda industry is lo- 
eated chiefly in the Ural and Donetz 
areas where it is needed, although 
the lack of raw material in this item 
has made a shift to the Caucasian- 
Ukrainian areas (where it is also 
needed) very difficult. Most Russian 
plants use the Solvay process, al- 
though some are trying other 
Franeo-Soviet processes. the 
Baku a plant using sodium sulphate 
as raw material is being planned. 
Under the Seeond Five-Year Plan 
only 60 percent of soda needs were 
covered domestically; plans eall for 
a doubling of soda eapacity by 1942. 
Superphosphate, potash, and nitrate 
fertilizers are also scheduled to be 
doubled in 1942 as against 1937. 
The annual 3 million ton output of 
potash is produced mainly in the 
middle Ural area at Solikamsk to 
supply fertilizer needs. At Soli- 
kamsk the potash mines have an 
annual capacity of 2 million tons, 
but the chemical plant there was 
able to handle only 1.5 million tons 
in 1936. Output has probably in- 
creased in the meantime, especially 
with the introduction of flotation 
processes to treat low-grade ores. 
The output of phosphate at Kirovsk 
and Karabugaz is constantly on the 
increase, with triple superphosphate 
being produced electrically since 
1936 at the former plant. Phos- 
phorite deposits, discovered in 1936 
south of Kasachstan, are claimed to 
compare favorably in quality with 
those of the United States and in 
quantity to be equal te the largest 
in the world. 

Production of synthetic nitro- 
genous fertilizers has been carried 
out by the original Chernorechye 


plant and three additional factories 
at Berezniki, Stalinogorsk, and 
Gorlovka. More plants are being 
planned in the Caucasus and cen- 
tral Asia, principally to supply fer- 
tilizers for cotton plantations. A 
new factory established in the Cau- 
easus in 1937 is producing nitrogen 
as a by-product from coal distillation 
and from natural gas. 

The Soviet claim that about half 
the world’s oil reserves are located 
in the U.S.S.R., are questioned by 
American experts. During the past 
two years, German experts have 
optimistically cited large figures for 
the Soviet’s raw material reserves 
as if they were readily available. 
They have now returned to the pre- 
1939 eritical attitude. Russia has 
export surpluses of manganese, and 
is self-sufficient in coal, iron ore, 
zine, and chrome, but she must im- 
port part of her copper and lead, 
and nearly all tin, antimony, and 
the steel-alloying agents—vanadium, 
molybdenum, and nickel. Copper 
(1940 production was 157,000 tons) 
is found mainly in the Kasachstan 
and Ural areas, and in 1938 about 
60,000 tons were imported. About 
40,000 tons of lead were imported 
in 1938. Tin deposits were only dis- 
covered recently, and nickel was 
completely imported before the 
Third Five-Year Plan started ex- 
ploiting deposits in the Urals and 
elsewhere. There is plenty of baux- 
ite for aluminum production found 
east of Leningrad and in the Urals, 
and in 1940 about 70,000 tons were 
produced, with a goal of 150,000 tons 
being set for 1942. Cheap sources 
of hydroelectric power and skilled 
labor are critical factors in this 
industry. 


PETROLEUM SITUATION 


The Soviet’s ability and willing- 
ness to supply oil to Germany during 
the period of “cooperation” is still 
largely a matter of speculation. Be- 
cause of the increased demand for 
oil at home, the amount available 
for exports sank from 6 million tons 
in 1932 to a probable one million 
tons last year. Mechanization of 
agriculture as well as increased mili- 
tary needs have put stronger de- 
mands on the oil output. That pro- 
duetion toward the 54-million-ton 
goal of 1942 has bogged down is 
apparent, as last year’s production 
reached only 35 million tons. There 
were 9,600 oil wells in operation 
in the U.S.S.R. in 1939. Oil refinery 
capacity was 33.7 million tons !n 
1938, while cracking plant eapacity 
was 6.9 million tons. To make local 
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industries independent of long rail 
transport for fuel supplies, a new 
petroleum area, the so-called “second 
Baku”, has been established in the 
Volga-Ural area. Several new re- 
fineries and cracking plants were 
being installed there by American 
engineers in 1939-40. It is not 
known whether German engineers 
succeeded in bringing them up to 
western standards of efficiency 
Under the Third Five-Year Plan 
hydrogenation, and coal gasification 
plants are also being established. 
Oil shale, of which the Soviet has 
plenty, is being treated for oil and 
phenols, and ammonia, acetic acid, 
earbolic acid, eresol, and _ higher 
phenols are being obtained from ex- 
tensive peat deposits. 

Rubber is one of the U.S.S.R.’s 
most critical materials. Although it 
had to be completely imported before 
1931, it is claimed that by using 
natural products and synthetics, a 
high degree of self-sufficiency has 
now been attained. Guayule shrubs, 
estimated to yield about 15 grams 
of rubber per plant, were introduced 
into Turkmenia from America in 
1926. These have not been too suc- 
cessful since they have been very 
sensitive to frost. By 1942, how- 
ever, about 20,000 hectares will be 
planted in guayule. The most suc- 
cessful caoutchoue-type saghyz plant 
has been the kok-saghyz, a dandelion- 
like plant which can be raised any- 
where in the U.S.S.R. In 1939, 
26,000 hectares were planted in kok- 
saghyz, and by 1942 it is hoped to 
reach 500,000 hectares. 

Synthetic rubber was first pro- 
duced experimentally in 1928 in the 
Leningrad plant already mentioned. 
By 1931 four plants were producing 
synthetie caoutchoue from alcohol 
according to the Lebedev process, 
but since the aleohol was derived 
from potatoes which were needed for 
food and since the process is ex- 
pensive, newer plants are using such 
methods as the American-Soviet 
“Sovprene” acetylene process. The 
Erivan plant, using this process 
since 1939, plans to expand capacity 
to 10,000 tons yearly. A third group, 
using natural gas and petroleum in- 
dustry residues as raw materials, 
has a factory in Sungait near Baku. 
Four synthetie rubber plants were 
established during the Second Five- 
Year period and 18 more are ealled 
for under the Third Five-Year Plan. 
That produetion has been insufficient 
to meet civilian and military needs 
is indicated by the recent drastic 
curtailment of production of rubber 
shoes and galoshes in order to spare 
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more rubber for tires. Reports on 
the quality of the tires produced 
from regenerated, synthetic, and 
natural rubber are somewhat con- 
flicting, but is it generally assumed 
that they have been far from satis- 
factory. 

A sharp further increase in pro- 
duction of plastics to replace metals 
is ealled for in the Third Five-Year 
Plan. Synthetie fibres do not yet 
figure largely in the Soviet chemical 
picture since emphasis is_ being 
placed on increasing natural fibre 
production. 


LABOR ASPECTS 


To overcome the shortage in labor 
supply caused by lack of skilled 
workers and demands of the army, 
the working day has recently been 
lengthened to eight hours in most 
industries, and the 6-day working 
week has replaced the former 5-day 
week. To train younger skilled 
workers for industry and transport, 
a recent decree provides vocational 
training in special schools, provided 
that in return for the training they 
will afterward work four years at 
regular pay in any plant in which 
they are placed. By June of this 
year 258,000 skilled workers had 
been trained in this way, and this is 
to be expanded to 800,000 per year 
by the end of 1941. Some 4,065 
million rubles have been appro- 
priated in the 1941 budget to carry 
on these training schools. 

The government is also appro- 
priating 2,299 million rubles for 
colleges and universities and 1,551 
million rubles for technical high 
schools, which are now being at- 
tended by a total of 650,000 students 
for whom tuition fees have recently 
been instituted again after years of 
free schooling. The government has 
provided generous appropriations 
for scientific research institutes, 
1,032 million rubles in 1941, which 
will be supplemented by 619 mil- 
lion rubles put up by the industries 
concerned. These institutes are 
working on problems of direct in- 
dustrial importance and are located 
or have branches in the industrial 
centers. In the chemical field there 
are 17 main institutes, some of which 
have several branches. 

As to the ealibre of scientific re- 
search, the Soviet institutes point 
with pride to the fact that the num- 
ber of Russian research works re- 
ferred to in Chemical Abstracts in 
this country increased from 2.5 per- 
cent of the world’s total in 1913 to 
3.4 percent in 1929, and 11.1 percent 
in 1939. 


To what extent industrial plants 
are being destroyed by present mili- 
tary operations or sabotage is an- 
other factor that will now affect 
future output. Germans have al- 
ready intimated that in areas they 
have occupied they will try to run 
industries in somewhat the same 
manner as the French iron and 
metallurgical plants as well as key 
industries in other occupied areas. 
Production is “for the account of the 
Reich,” and operations are taken 
over by leading German concerns in 
the respective field. In the last war 
the Germans controlled the Ukraine 
and areas as far as Rostov, but 
transportation difficulties and civilian 
sabotage made the benefits disap- 
pointing. If oil wells should be 
sabotaged, German engineers fa- 
miliar with Russian operations could 
probably have them working again 
in less than a year. In the case of 
the Polish campaign in 1939, which 
lasted only three weeks, oil from 
southern Polish oil wells was being 
used as fuel by German armies bom- 
barding Warsaw. If the Nazis 
push the Soviet army far enough 
eastward, or if collapse should occur 
within the Union, the Reich would 
thereby acquire control of tremen- 
dous potential food and raw material 
sources as well as a good-sized, even 
though net too smooth-running in- 
dustrial machine and a new strategic 
position to withstand the British 
blockade, probably for a econsider- 
able length of time. 


Completed in 1938, this Ingur Paper 

Combinat in the Georgian region uses 

Caucasian fir and has an annual ca- 
pacity of 11,700 tons of paper 


Courtesy Sorfota 
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WILLIAM BLUM chemist. National Bureau of Standards, Washington, D. C. 


Chem. & Met. INTERPRETATION 


If you have a problem in the protection of equipment against cor- 


Plating Relieves Metal Shortages 


rosion you will be interested in the comments of this outstanding 
electrochemist on the methods that might be used during the emer- 
gency such as the substitution of silver or lead electroplated 


coatings. —Editors. 


IIE PRESENT SHORTAGE of certain 
oon has led to many pro- 
posed substitutions. Before the feasi- 
bility of such substitutions ean be 
considered, it is necessary to know 
the relative availability of various 
metals that might compete with each 
other for a given purpose. The data 
in Table 1 may serve as a basis for 
considering the changes that have 
been or might be made in the prae- 
tice of protecting metals against cor- 
rosion. 

The data bring out many interest- 
ing relations. The small production 
of bismuth may be an evidence not 
so much of its seareity as of lack of 
demand. The ratio of about 400 to 
1 for produetion of zine to cadmium 
shows the futility of attempting to 
substitute eadmium for zine in coat- 
ings. On the other hand, the small 
ratio of about 12 to 1 of nickel to 
silver justifies consideration of silver 
in place of nickel for certain coat- 
ings, even with the twenty-fold dif- 
ference in price. Though more tin 
than nickel is produced, and both 
must be imported, the supply of tin 
is more likely to be interrupted by 
any extension of hostilities. 

It is significant that the greatly 
increased demands for metals have 
resulted in shortages and consequent 
priority restrictions upon numerous 
metals, some of which are normally 
exported from this country. In this 
entire list of metals, only gold, silver, 
bismuth and lead may be considered 
as relatively plentiful, i.e., free from 
restrictions on usage. Any such dis- 


Summary of paper entitled Effects of Metal Short 
ages Upon the Protection of Metals With Metallic 
Coatings presented before the A.A.A.S. Research 
Conference on Corrosion at Gibson Island, Md, 
Aug. 5, 
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tinction may be very temporary. 
Practically speaking, all the metals 
are now scarce and their applications 
must rest on their relative seareity in 
the light of defense demands and 
conditions. 

One of the chief reasons for coat- 
ing one metal with another is to ob- 
tain surfaces with the properties of 
the coating metal by applying a 
relatively small proportion of that 
metal. Hence it is not surprising 
that, of the total production of a 
given metal, the proportion that is 
used in coatings is relatively smail. 
Table 2 contains values for the nor- 
mal consumption in the United States 
of metals in coatings. Some of these 
values are rough approximations, 
that are believed to be right in the 
order of magnitude only. 


METAL CONSUMED IN PLATING 


It appears that the proportions of 
only nickel, silver and cadmium that 
are used in electroplating are suffi- 
cient to have any significant effects 
upon their availability for other 
purposes. Large quantities of zine 
and tin are normally applied by hot- 
dipping. Substitution of  eleetro- 
plated zine and tin coatings warrants 
consideration, because the thickness 
may be more readily controlled by 
plating and metal thereby conserved. 
In the bethanizing process, zine is 
deposited directly from an extract of 
the ore, and is therefore not in direct 
competition with other uses of the 
metal zine. The zine dust used in 
sherardizing is a byproduct that is 
not readily convertible into solid 
zine. 

The proportion of chromium used 
in plating is almost negligible. As 
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the chromic acid is produced from 
low grade ores that are not usable 
for making ferro alloys, chromium 
plating does not compete directly 
with the chromium alloys. 

Of the three metals used exten- 
sively in plating, silver is available, 
and cadmium is not in great demand 
for other purposes. Nickel plating 
has been severely curtailed because 
of the demand for nickel in alloy 
steels. At present (July, 1941) the 
allocation of nickel anodes to be 
used for non-defense plating is only 
30 percent of their normal consump- 
tion. 

The most direct effects of metal 
shortages are seen in the substitu- 
tion of one metal for another in the 
construction of articles for both de- 
fense and civilian needs. Beeause 
there is a greater present and poten- 
tial supply of steel, it is largely re- 
placing non-ferrous metals, inelud- 
ing aluminum, zine  die-castings, 
brass, and nickel-brass (or nickel- 
silver), and also stainless _ steel. 
These substitutions nearly always 
necessitate appropriate coatings to 
protect the steel. 

Until recently, because copper was 
more available than zine, eopper-rich 
alloys were recommended. Now the 
situation is reversed and the use of 
copper is more curtailed than that 
of zine. 

Lead alloys have been suggested 
to replace zine die-castings, but have 
found only limited uses, partly be- 
cause they lack the required strength. 

The most important change in 
electroplated coatings has been the 
substitution of copper for a large 
part of the nickel used in plating 
steel, especially in the automobile in- 
dustry. Extensive exposure tests 
have shown that in thin coatings, 
e.g. up to 0.0005 in., copper does 
not have as much protective value as 
nickel. In thicker coatings, such as 
0.001 in., especially if the copper 
layer is buffed, it is practically 
equivalent to nickel. 
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The application of chromium over 
copper on steel, i.e. entire elimina- 
tion of the nickel, is frequently sug- 
gested. Exposure tests of plated 
coatings on copper and brass show 
that chromium coatings alone furnish 
little protection against corrosion, 
and that at least 0.0001 to 0.0002 in. 
of nickel is required to protect cop- 
per or brass. Therefore, in plating 
over copper on steel at least that 
thickness of nickel should be applied 
prior to the chromium. 

The shortage of zine has led to 
suggestions that cadmium coatings 
be substituted for zine. The small 
production of cadmium and the in- 
ereased demands for cadmium plat- 
ing on parts of aircraft and of pro- 
jectiles make the reverse substitution, 
i.e. of zine for cadmium, much more 
logical. 

The greater availability of lead 
justifies its substitution for zine or 
‘admium for coatings on steel, espe- 
cially in industrial exposures. Hot- 
dipped lead coatings usually include 
15 to 30 percent of tin, in terne plate. 
The potential shortage of tin sug- 
gests the use of electroplated coat- 
ings of pure lead. Deposited lead-tin 
alloys are preferable, however, when 
the plated parts must be soldered. 

The substitution of silver for nickel 
or tin, especially on food utensils 
warrants careful consideration. The 
recent researches of the American 
Silver Producers have shown that 
satisfactory impervious coatings of 
silver can be applied to steel. The 
required thickness of the silver can 
be reduced by substituting copper 
for a part of the silver. One objec- 
tion to the silver coatings is that they 
tarnish more readily than does 
chromium or nickel. The silver can 
be chromium-piated, but not so 
readily as ean nickel. 


Consideration of the rare or un- 
usual metals shows that none of them 
has both the availability and prop- 
erties to warrant extensive substitu- 
tions, though they may find specific 
applications. Cobalt is like nickel, 
but less available and equally in 
demand. Deposited tungsten alloy 
coatings may replace solid tungsten 
alloys for special purposes. Indium 
is being deposited on and alloyed 
with lead on aircraft bearings. Gold 
and the platinum metals may find 
more extensive use in industrial coat- 
ings. 


NICKEL PLATING 


In nickel plating the use of in- 
soluble anodes has been tried with 
fair sueeess. At first thought it 
might appear that the nickel could 
then be plated from nickel salts, espe- 
cially nickel sulphate. This salt is 
produced chiefly as a byproduct of 
copper refining, with a total produe- 
tion equivalent to about 1 percent of 
the total nickel produced. In present 
practice, the nickel sulphate con- 
sumed in plating is lost in “drag out’ 
of the solution that adheres to the 
plated articles. Much of this could 
be saved, especially in large installa- 
tions, by the use of “standing” rinse 
tanks, whose contents are returned 
to the plating tanks. 

Even if nickel sulphate is thus re- 
covered, it cannot directly replace 
the nickel that is deposited. Some 
basic compound such as nickel ear- 
bonate must be added to replace the 
nickel and to neutralize the acid set 
free in deposition with insoluble 
anodes. Fortunately, nickel carbonate 
can be made cheaply by adding 
sodium carbonate to the purified 
nickel salt solution, from which nickel 
sulphate would normally be erystal- 
lized. The use of well buffered plat- 


Table 1—Normal World Production of Metals. 
(Based on 1939 Values in 1940 Minerals Yearbook"). 


Total 
Annual Ratio of Value Ratio 
Production Produc- Million oO 
Metal short tons tion cents/lb  dollars/ton Dollars Value 
Gold... 1,3 1 ($35 oz) 1,000,000 1,300 325 
Bismuth. . 1,500 ay 125 2,500 4 1 
Vanadium. 3.000 2. 300 6,000 18 4.5 
Cadmium... 4,200 3 65 1.300 5 1.2 
cobalt... . ; 6.000 5 150 3.000 18 4.5 
Silver... 10.000 8 45 (oz) 13.500 135 34 
Tungsten. 15.000 12 200 4,000 60 15 
Molybdenum. . 17 ,000 13 100 2,000 34 8 
Antimony... , 32.000 25 12 240 s 2 
Magnesium 3. 33 ,000 25 30 600 20 5 
Nickel... .. 120,000 90 35 700 84 17 
i sibs 195,000 150 50 1,000 195 50 
Chromium 2... 200 ,000 150 20 400 80 20 
Aluminum 3, . 735.000 550 20 400 300 75 
BING...6; 1,800,000 1,400 5 100 180 45 
Lead... 1,700,000 1,300 3 60 100 20 
Manganese. 2,000 ,000 1,500 7.5 1 300 75 
Copper. . 2,000 ,000 1,500 11 220 440 110 
I ee 110,000,000 85,000 1 20 2,200 550 


In some cases data are based on 1938 production. * Based on approximate uses of the ores. Prices 
everal of the metals are based on their cost in the form of commercial ferro-alloys. *U. 8, pro- 
‘con of aluminum and magnesium has increased in the last two years by two- and five-fold respectively. 
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ing solutions does not decrease the 
consumption of nickel carbonate, but 
it may reduce the frequency of its 
addition to keep the pH _ between 
desired limits. 

There are several practical diffi- 
culties in the use of insoluble anodes 
in nickel plating. The chloride con- 
tent of the bath must be reduced to 
prevent the attack of the lead or 
graphite anodes and the evolution of 
chlorine, with consequent need for 
ventilation. Lead anodes appear most 
practical. The organie compounds 
used as brighteners in modern baths 
are likely to be oxidized at the in- 
soluble anodes. 

The present extensive use of bright 
nickel plating baths is advantageous, 
because buffing of the plain nickel 
deposits causes a loss of nickel and 
a reduction in the thickness and pro- 
tective value of the coatings. 

In the present emergency, espe- 
cially if prices of metals are eon- 
trolled, the justification for the sub- 
stitution of a metal or a coating must 
be found, not in a saving of money, 
but in a saving of some strategie 
metal. In other words, aluminum, 
copper, zine and steel are now more 
“valuable” than the gold and silver 
used as a monetary basis. In meet- 
ing the new conditions, it is neces- 
sary to bear in mind that an ex- 
penditure of a small amount of one 
relatively searce metal may result 
in a saving of a much larger amount 
of another equally important metal. 

The defense needs for coated metals 
can apparently be met with avail- 
able materials with no serious saeri- 
fice of quality. Electroplated coat- 
ings on steel may prove valuable and 
economical, by permitting substitu- 
tion of plated steel for metals needed 
for other purposes. Electroplated 
coatings of zine and tin may replace 
thicker coatings produced by hot 
dipping. 

The author desires to express his 
appreciation for information and 
advice received from numerous gov- 
ernment officials, especially E. W. 
Pehrson of the U. S. Bureau of 
Mines and D. A. Uebelacker of the 
Office of Production Management. 


Table 2— Approximate Percentage of 
Total U. S. Consumption Normally Ap- 
plied in Metal Coatings. 


Electro- Hot Sherard- 

Metal plating Dipping izing 
Lead. : 0.01 1 
Copper. 0.1 
Zine 1 40 0.1 
1 40 
Chromium... . 1 
Nickel... 7 
Silver. . 10 
Cadmium... 50 
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Two steps in fluorescent lamp manufacture at the Bloomfield plant: at left, coating the inside of a tube with a phosphor-lacquer 
mixture; at right, aging lamps for a few minutes to insure proper operation 


Chemicals in Fluorescent Lamps 


J. W. MARDEN Research Dept., Westinghouse Electric & Manufacturing Co., Bloomfield, N. J. 


Chem. & Met. INTERPRETATION 


Although they represent a fundamental advance in lighting, giving 
three times as much light for the wattage consumed as older type 
tungsten filament lamps, fluorescent lamps have penetrated far into 
industrial and commercial lighting, with hardly a ripple of surprise 
on the part of the general public. This new lighting method means 
a considerable market for chemicals, as well as glass. Dr. Marden 
explains why the various chemicals are used, what results are pro- 
duced by impurities, and ventures a guess of future needs. —Editors. 


REMENDOUS IMPROVEMENTS in 

such devices as the automobile, 
or the astonishing growth of radio in 
the last 20 years, have caused the 
public to accept startling new de- 
velopments as something to be ex- 
pected, with littie or no element of 
surprise. 

The introduction of fluorescent 
lighting into stores and display 
rooms is another case and is taking 
place without most people realiz- 
ing that the color effects produced 
cannot be obtained efficiently in any 
other way; or that fluorescent lamps 
give three times as much light for 
the wattage consumed by the lamp, 


as the older type tungsten filament 
lamps. 

The development of fluorescent 
lamps has required the production 
and purification of special chemicals 
to be used in their manufacture. In 
a general way, a filament lamp con- 


*Editor’s Note—A simple form of fluo- 
rescent lamp is diagrammed herewith. 
At either end of the glass tube (which 
is internally coated with fluorescent ma- 
terial) is a tungsten wire filament 
coated with an electron-emitting oxide. 
The lamp is wired as shown, with the 
110-volt line at L, a choke coil to limit 
the current flow at C, and a starting 
switch at S. When the starting switch 
is closed momentarily, the tungsten fila- 
ments are heated, giving off electrons 
and fonizing the argon and mercury 


sists of a small bulb containing a 
filament and for the most part, about 
two-thirds of an atmosphere of 
inert gas. The filament lamp burns 
directly on line voltage, but a 
fluorescent lamp requires a_trans- 
former, choke coil or other auxiliary 
equipment for maintaining the 
proper voltage of operation. 

Fluorescent lamps are relatively 
long tubes containing electrodes at 
the ends (which may be oxide coated 
tungsten filaments or cold electrodes 
like those used in neon sign lamps), 
a low pressure of inert gas, a few 
droplets of mereury and a coating 
of material which will absorb the 
resonance line of a low pressure 
mercury discharge in the ultraviolet 
at 2,537 Angstrom units and re- 
radiate this energy in the visible 
part of the spectrum.* 


vapor and starting the mercury vapor 
are. Switch § can then be opened and 
the lamp will continue to operate. 
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CHEMICALS USED 


Following is a general list of the 
chemical compounds used in the 
United States in producing fluores- 
cent lamps. There has been no at- 
tempt to assign on exact formula 
to these compounds because of the 
fact that many of them may be 
varied considerably in ratio of nega- 
tive to positive radicals, either for 
efficiency or color purposes. 


Electrodes Tungsten filament for hot 
electrodes; nickel or other 
metal eups for cold elec- 
trodes; BaO, SrO, or CaO 
for electron emitting coat- 
ing on the electrode. 


Gases Rare gas, usually argon; 
Zn0 
nO Si green 
pink 
CdO B,O, pink 
ZnO B20; pink 
MgO WO; white 
CaO WO; blue 


ZnO BeO SiO, white 
Activators MnO PbO ThO,, ete. 
Binders Nitrocellulose, solvents, etc. 


Electrodes—In a fluorescent tube 
before the discharge is started the 
gas is in the un-ionized condition 
and in order that current may flow 
through the tube, the gas must be 
excited and maintained in this con- 
dition during operation. Mercury 
vapor atoms must be bombarded by 
electrons having several electron 
volts velocity to excite them. The 
passage of electricity through a 
gas (as with a fluid in _ electro- 
chemistry) consists essentially of the 
passage of electrons by a sort of 
bucket brigade process and _ these 
electrons must be drawn from the 
cathode (the negative electrode). 
About 6 to 10 volts is required to 
accelerate electrons at the cathode to 
give them sufficient velocity; and 
several volts is also consumed at 
the anode so that about a 12- to 17- 
volt drop oceurs at the two elec- 
trodes which is not used in the dis- 
charge to produce light. Thus lamps 
having a 60-volt drop have about 
25 percent of the energy lost at the 
electrodes. 

In order to make low voltage 
lamps as efficient as possible, a size 
of tungsten filament is selected 
which, at the discharge current used, 
will run red hot and these filaments 
are coated with BaO and SrO in 
order that only a relatively low 
voltage is required at the cathode 
to maintain a discharge. This coat- 
ing material is similar to the oxide 
coating used for high electron emis- 
sion in radio tubes. 

Cold (eup type) metal electrodes 
are used in low-current, high-voltage 


fluorescent lamps. The metals used 
by manufacturers of this type are 
nickel, iron, copper, nichrome, ete. 
Here the cathode drop may be about 
100 volts and the lamps operate at 
several hundred or thousand volts, 
so that oxide activation is not al- 
ways needed to give high elliciency. 
Gases—In an aqueous solution, a 
salt is ionized so that conduction 
starts at a low voltage. In a gas, 
however, a higher voltage is required 
to “break the gas down.” When a 
rare gas is used with mercury, start- 
ing of a lamp is greatly facilitated. 
Usually a pressure of about 4 mm. 
of argon is used in fluorescent lamps. 
This rare gas also has other fune- 
tions such as protecting the cathode. 
If no gas is present, excited mereury 
atoms or ions which are positively 
charged may strike the cathode with 
sufficient velocity to knock off par- 
ticles of the cathode. This is known 
as sputtering and results in blacken- 
ing the ends of the lamps and de- 
struction of the cathode. The rare 
gas at moderate pressure (such as 
4 mm.) also greatly adds to the 
stability of operation of the lamp. 
Mereury vapor is required in the 
lamp at a pressure of a few thou- 
sandths of a millimeter to give a 
maximum amount of energy at 2,537 
A. The fluorescent powders are de- 
signed to give the best possible 
fluerescent response to ultraviolet 
at this wave length. Fluorescent 
lamps are generally built to give the 
proper temperature to produce the 
desired mereury pressure when 
operated in air at room temperature. 
Since the ionization and excitation 
potentials of mereury are lower than 
those of argon, only the lines of 
mereury appear in the discharge, 
even though the mereury pressure is 
only one-thousandth as great as that 
of the argon. 
Fluorescent Compounds — Many 
hundreds of chemical compounds 


fluoresce but only a few are suitable 
for use in lamps. The function of 
these compounds is to absorb the one 
radiation in the ultraviolet at 2537 A 
which ean be efficiently produced 
with the mereury discharge, and 
efliciently to re-radiate this energy 
in a desirable portion of the visible 
spectrum. Many compounds respond 
only weakly to the proper wave 
length of ultraviolet or they do not 
re-radiate the energy efficiently. 

Fluorescent compounds for lamps 
must be chemically very stable. The 
chemist ordinarily thinks of mereury 
as an inactive metal near the bottom 
of the electromotive series, not dis- 
placing hydrogen or alkali metals. 
Mercury in the excited condition in 
a discharge, however, is exceedingly 
active, chemically. It is known, for 
example, that excited mereury vapor 
readily decomposes carbon dioxide 
gas at room temperature. Experi- 
ments with various materials on the 
inner walls of a tube containing a 
mereury discharge show that sub- 
stances like sodium chloride, free 
borie acid and even water vapor are 
readily decomposed by excited mer- 
eury atoms. It becomes at once ap- 
parent in the light of this that eom- 
pounds used inside fluorescent lamps 
must have great chemical stability. 

Zine or cadmium sulphides are 
used in fluorescent paints employed 
for stage effects but do not have 
sufficient chemical stability to use 
inside of lamps. 


EFFECTS OF IMPURITIES 


According to modern theories of 
atomic structure, the positive nucleus 
is surrounded by electrons having 
various energy levels that require 
different amounts of energy for the 
displacement of electrons from one 
relative position to another. In some 
compounds, electrons *may be so 
placed, and acted upon by the vari- 

(Please turn to page 84) 


Fig. 1, Left—Effect of manganese on zinc silicate 
Fig. 2, Right—Effect of various impurities on zinc silicate 
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Operations Begin at Fairmont 
Fluorescent Lamp Plant 


EDITORIAL STAFF 


Chem. & Met. INTERPRETATION 


To supplement Dr. Marden’s interesting article on chemicals used 
in fluorescent lighting equipment (pp. 80-81), a Chem. & Met. editor 
visited the mammoth new Westinghouse fluorescent lamp plant at 
Fairmont, W. Va., shortly before operations commenced on August 2. 
The new plant is a striking example of modern industrial archi- 
tectural trends, featuring windowless construction, broad spans, 
tremendous working area under one roof, fluorescent lighting at 
high intensity, and complete air conditioning. Although it is casually 
described as a “blackout” plant, this type of construction was em- 
ployed for process reasons, not for air raid protection.—Editors. 


at Fairmont, W. Va., 
where an ample supply of 
female labor of the type needed in 
fluorescent lamp manufacture is 
available, and where other necessary 
features such as good transportation 
facilities, ample electric power and 
natural gas are also to be had, the 
new plant just completed by West- 
inghouse Lamp Co. for the manufae- 
ture of fluorescent lamps is an excel- 
lent example of modern functional 
factory design. Capacity of the pres- 
ent plant, when the new crew of 
operatives has been broken in, is ex- 
pected to reach 50,000 lamps per 
day. Eventual eapacity may be as 
high as 200,000 lamps. In addition 
to the lamp plant (a $3,000,000 in- 
which is now practically 
completed), Westinghouse contem- 
plates construction at this same site 
of a $1,800,000 glass factory to make 
use of the excellent natural gas and 
glass sand supplies available at Fair- 
mont. This new glass factory, which 
will be completed in May 1942, 
represents the first excursion of the 
Westinghouse organization into glass 


vestment 


production. 

The new glass plant, which will 
eventually employ 400 people, will 
make use of three large glass-making 
furnaces estimated to have a capae- 
ity of some 8,000 tons of sand per 
vear. The building, which will be 
355 ft. long and 240 ft. wide, will 
include glass-making machinery for 
the l-in. and 14-in. tubes used for 
fluorescent lamps, as well as small 
glass tubing for miniature lamps. 


Total glass output will be in excess 
of 6,000,000 Ib. per year. 

The 90-aecre site on which the new 
fluorescent lamp plant is located is 
situated a short distance out of Fair- 
mont on a spur of the Baltimore & 
Ohio Railroad. Three sidings are 
available at the plant. Preparing the 
site for building represented a com- 


plex problem in that the ground 
slopes considerably toward the 


Monongahela River and was origi- 
nally eut by two deep ravines, requir- 
ing the handling. of 260,000 
cu. yd, of material in the grading, 
varying from hard rock to soft clay. 
The finished grade is on three levels. 
The new glass plant will be situated 
on the highest level, feeding down- 
ward to the fluorescent lamp plant 
on the second level. On the lowest 
level is a personnel building, parking 
lot, plant entrance and facilities for 
getting employees into and out of 
the plant. Space is available for con- 
siderable expansion in the future. 


BUILDING DESIGN 


some 


At present the plant comprises 
one main building of almost 5 acres 
extent, 885 ft. long and 224 ft. wide, 
and seven small supplementary 
buildings. The main building is con- 
structed with brick and hollow-tile 
walls, floored with a 5-in. concrete 
slab (which is topped with various 
materials, depending on requirements 
in the various areas) and roofed 
with a 3-in. poured gypsum slab, 
surfaeed with built-up roofing. Since 
most of the plant is air conditioned, 
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the need for the good insulating 
qualities of this construction can 
readily be appreciated. 

The building is almost entirely 
wiudowless, not beeause the blackout 
feature of this type of building was 
considered essential, but because ab- 
solute freedom from dust is neces 
sary in the process. Zone-controlled 
air conditioning is provided for most 
of the main building area, except in 
the shipping and receiving depart- 
ments. The air conditioning installa- 
tion is an interesting one, owing to 
the fortuitous cireumstance that the 
plant is situated above an abandoned 
coal mine flooded with water which 
varies hardly at all from a tempera- 
ture of 55 deg. F. throughout the 
year. Water is drawn from this mine 
at the rate of 3,600 g.p.m. and cir- 
culated around copper coils through 
which city water is passed. The 
cooled city water then cireulates over 
the air conditioning equipment. The 
mine water, having been increased 8 
to 10 deg. F. in temperature, is re- 
turned to the mine at a point about 
1,000 ft. distant from the intake. 

The necessity for avoiding all dust 
in the factory led to other features 
of the air conditioning and building 
design. All entrances to the plant 
are through corridors with normally 
closed doors at each end, protected 
by air curtains. The parking area is 
topped with asphalt emulsion to avoid 
bringing in dust on shoes. All air is 
cleaned with Westinghouse Precipi- 
trons which remove about 90 percent 
of the dust. As an additional air 
conditioning factor, for the safety 
of the employees, air in all duets is 
irradiated by a total of 600 Steri- 
lamps for the purpose of destroying 
bacteria and other micro-organisms. 
All air conditioning equipment and 
duets are supported from the roof 
trusses, as are process lines and the 
low-voltage electrical distribution 
system. 

A feature of the plant is its use of 
fluorescent lighting in all areas ex- 
cept for outdoor yard protection, 
where flood lamps are used. In the 
manufacturing area continuous re- 
flectors traverse the building at 
heights from 10 to 13 ft., spaced on 
12 ft., 3 in. centers. Installed in 
these reflectors are double rows of 
40-watt fluorescent lamps, capable 
of giving an intensity of illumination 
of 40 foot-ecandles at the working 
level. In event of power failure, 
emergency lights are provided, ¢on- 
nected to the regular city lightin¢- 
power supply lines. In addition, 2n 
engine-driven emergency generator 1s 
available for immediate action, 
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should both the plant power supply 
and the emergency city line fail. 

Fluorescent lamp manufacture 
consists in the assembly of the elee- 
trodes, the interior coating of the 
lamp tubes with phosphor powders 
such as are described in Dr. Mar- 
den’s article (pp. 80-81, this issue), 
the attachment of the electrodes at 
the two ends of the lamp tubes, and 
the attachment of two-pronged bases 
at the ends of the lamps. In addition 
to several sizes of glass tubing, the 
raw materials include the phosphor 
powders (prepared at the com- 
pany’s Bloomfield, N. J., plant); 
copper, nickel and tungsten wire; 
oxygen, hydrogen, argon, natural gas 
and mercury; and electron emis- 
sion materials for coating the elec- 
trodes. Nitrocellulose lacquers and 
solvents are required for the prepa- 
ration of the tube coating material. 

Oxygen comes to the plant in 
liquid form but is unloaded as a gas 
and stored under pressure in an 
oxygen building containing 240 per- 
manently mounted eylinders which 
are piped by underground lines to 
the lamp plant. In a second small 
building, argon and hydrogen are 
stored in the eylinders in which they 
are received, being connected by 
manifolds and pipelines to the lamp- 
making machines. Laequer is stored 
in still a third building, together with 
solvents. These materials are trans- 
ported to the lamp plant as needed 
by railroad handear. In all three 
of these buildings, vapor-proof 
lighting fixtures are used while the 
laequer building is further protected 
by sprinklers. Powders required in 
lamp manufacture are received from 
the Bloomfield plant, properly pre- 
pared for use, and are stored in the 
main manufacturing building. 

In automobile industry — terms, 
manufacture consists of two principal 
‘sub-assemblies” and a main assem- 
iv. The first of these is the elec- 


trode. Short lengths of glass tubing 
of proper diameter are heated and 
flared to a horn shape and then trans- 
ported to rotary machines on which 
the first operations of electrode as- 
sembly are carried out. The flared 
piece is placed over a jig in which the 
uperator assembles the small diameter 
glass exhaust tube, flanked on either 
side by the electrode wires. The lat- 
ter are a composite of copper lead 
wire, short nickel section for fusing 
in the glass, and tungsten inner sec- 
tion. The machine rotates the as- 
sembly between oxygen-natural gas 
burners, where the small end of the 
flare fuses around the two electrodes 
and to the exhaust tube. The machine 
automatically blows open the col- 
lapsed exhaust. tube and finally cools 
the part for ready removal. 

The assembly then goes to an opera- 
tor who spot-welds the tungsten fila- 
ment to the two electrodes in an at- 
mosphere of hydrogen. Another opera- 
tor dips the filament in a mixture con- 
taining the electron-emitting oxide and 
the assembly is then passed to a work- 
station where an electrical connection 
is made through the filament to burn 
off excess coating material. After in- 
spection, the electrode assembly travels 
to the final lamp assembly department. 

Glass tubes for manufacturing the 
fluorescent lamp bodies are used in 
l-in. and 14-in. diameters, in lengths 
from 15 to 48 in. As received from 
the tubing manufacturer the tubes con- 
tain a certain amount of dust which 
must be removed carefully to avoid 
spots in the finished lamp. This is 
accomplished on a specially designed 
flat-bed brushing machine’ which 
brushes the insides of six tubes simul- 
taneously. The tubes are supported 
horizontally and the brushes pushed 
through while a current of air is 
being drawn through the tube. In 
this department the manufacturer’s 
name and the lamp rating are etched 
on each tube. The tubes are then 
stacked in carriers and wheeled to 
the coating department. 


COATING OPERATIONS 


Lamp coatings are prepared in a 
number of 50-gal. ball mills in which 
the mixture of fluorescent powders and 
activators is ground with flint pebbles 
in a mixture of nitrocellulose lacquer 
and solvents. After a homogeneous 
mixture is obtained, a 1l-gal. sample 
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is withdrawn from the ball mill and 
is used to coat six lamp tubes which 
are then sent through the entire pro- 
cess, finally emerging as completed 
lamps which are fully tested for color 
and performance. Only after the batch 
has thus been shown to be up to 
standard is it released for manufactur- 
ing. If it is not, it is corrected in 
the ball mill and retested by the pro- 
duction of six more lamps. As needed, 
the lacquer mixture is transported to 
the coating and drying room where the 
tubes are coated internally with newly 
designed automatic machinery. 

The earlier method of coating was 
to support the tube vertically over a 
jet and employ air pressure, controlled 
by the operator’s finger over a nozzle, 
to force the lacquer mixture up into 
the tube. In this operation, both 
filling and emptying time are critical 
in producing the desired thickness and 
uniformity of coating, assuming that 
the lacquer is of correct viscosity. 
In the new automatic machine, the 
work is performed similarly, except 
that control is fully automatie and 
timed to give exactly the desired re- 
sults. After coating, tubes are dried 
in a conveyor oven to remove the 
solvents which are discharged to the 
atmosphere by means of a hood. The 
tubes are then fired in a conveyor 
furnace, at a temperature held closely 
at 730 deg. F., to oxidize all organic 
material in ‘the lacquer and leave a 
coating inside the tube which can be 
brushed out readily in the case of 
rejected tubes, but which will adhere 
firmly in service. Tubes are cooled 
on the conveyor, and then stacked in 
carriers, ready for transportation to 
the final lamp assembly equipment. 

Since solvents are used in the ball 
milling and coating rooms, special pre- 
cautions are taken here to avoid pro- 
duction of explosive mixtures and to 
eliminate fire hazards. The new 
copper-containing, conducting flooring 
material, Hubbeilite, is used in these 
rooms, which are equipped with vapor- 
proof lighting fixtures. Wall explosion 
hatches are provided in the ball mil- 
ling room. An interesting feature of 
the tube-cleaning room is a_ special 
ventilating system providing quick 
withdrawal of air from the room at 
several points to avoid accumulation 
of dust which may escape from the 
brushing equipment. 

The “sub-assemblies” of coated tubes 
and finished electrodes are now ready 


Simplified floor plan of new windowless, air-conditioned fluorescent lamp plant recently put into operation at Fairmont, W. Va. 


“Cement mixing 


Manufacturing or Storage 


Receiving and Shipping 


“Glass block windows 


NEMICAL & METALLURGICAL ENGINEERING e AUGUST 1941 e 


j 1 
j 
>. 


y 
it | 
)- 
st 
in 
t- 
A- 
to 
ne 
he 
ne 
th 
he 
er 
he 
ut 
ist 
"eS 
ng 
int 
lly 
ed 
is 
vid 
is 
pi- 
ont 
air 
is 
ng 
ms. 
ind 
vot 
the 
ion 
of 
the } _-- Rail siding 
re- HHH | 
in 
of 
jon 
ing 
ng- 
an 
1s 
“> Rail siding? 
83 


for final assembly. The tubes are sup- 
ported upright in a rotary machine 
and brought into contact at the lower 
end with an electrode assembly sup- 
ported on a small carbon ring. As 
the machine rotates, at certain po- 
sitions in its rotation a small induc- 
tion furnace rises around the tube 
end assembly, heating the carbon ring 
by high frequency induction currents 
and in turn fusing the glass flare of 
the electrode assembly to the end of the 
coated tube. The tube is then removed 
from the machine, annealed and in- 
spected, and an electrode assembly 
fused to the other end in similar fash- 
ion. The second end is annealed and in- 
spected and the tube transported to an- 
other rotary machine in which the evac- 
uation and filling are accomplished. 
Here again the tubes are supported ver- 
tically, with the end containing the 
exhaust tube connected to the evacuat- 
ing mechanism by a rubber seal. Tubes 
are carried through a hot zone heated 
by strip heaters where they are 
evacuated to about 3 microns by means 
of oil-sealed, high-vacuum rotary 
pumps. An automatic mechanism then 
injects through the exhaust tube one, 
two or three minute “shots” of 
mercury, depending on the size of lamp 
being produced. As rotation continues, 
the tube is brought beneath a position 
where a small quantity of argon, 
sufficient to raise the pressure to about 
4 mm., is introduced. The exhaust 
tube then passes through a gas flame 
where it is sealed and pinched off. 


The lamp is now complete except 
for attachment of the two molded 
ends, each of which carries two 
prongs for electrical connection to 
the lighting fixture. The prongs are 
soldered to the two copper lead wires 
and the molded base is cemented to 
the tube. After this, lamps are 
stabilized by lighting for about ten 
minutes and then every lamp passes 
to an inspection bench where it is 
examined for flaws in assembly and 
tested for lighting characteristics 
and color. From this point, lamps 
are transported to the packing de- 
partment for packing 24 in a carton, 
ready for a final spot sampling by 
an independent inspector maintained 
at the plant by an outside testing 
agency. 


CHEMICALS IN LAMPS 
(Continued from page 81) 


ous fields within the compound, that 
when ultraviolet energy is absorbed, 
this is sufficient for some of the elec- 
trons to move to a higher energy 
level. These electrons do not hold 
this new position for long, but al- 
most immediately fall back into the 
original position, liberating the 


energy in some cases as visible light. 
There are some compounds that 
have this remarkable property as an 
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inherent characteristic of the erystal- 
line substance, as in the case of very 
pure magnesium tungstate. There 
are other pure compounds that re- 
quire an impurity to be added before 
a high degree of fluorescence can be 
obtained. Artificial zine silicate re- 
quires about 1 percent of manganese 
for best results, as is shown in 
Fig. 1. 

Not all impurities will serve as 
activators, however. This is shown 
in Fig. 2. As little as one- 
thousandth of 1 percent of an im- 
purity like iron will make a notice- 
able decrease in fluorescence of arti- 
ficial Willemite. Thus it is evident 
that the purest compounds should be 
used and only the right amount and 
kind of impurity added in manu- 
facturing if this is needed. One 
explanation of the cause of fluores- 
cence in pure compounds when no 
activator is present is that there 
are two crystalline forms (as with 
zine sulphite) and it is where these 
two crystalline forms interfere that 
a strained condition is produced, 
thus putting some of the electrons in 
a favorable condition for fluorescence 
when irradiated with the proper 
wave lengths of ultraviolet. When 
impurities serve as activators, little 
strained islands or centers are 
formed where the fluorescence is 
generated, the entire erystal acting 
as a collector or radiator of energy. 


COLOR EFFECTS PRODUCED 


Since fluorescence is an internal 
effect as far as the crystal is con- 
cerned, the external form of the 
erystal does not seem always to be a 
controlling factor in fluorescence. 
It is interesting, however, that all of 
the metallic radicals in the com- 
pounds employed inside lamps con- 
tain the lower atomic weight metals 
of the second group of the periodic 
table. It might also be stated that 
ealcium and magnesium tungstates 
are blue or blue white; zine beryl- 
lium silicate, white; zinc silicate, 
green; cadmium borate or silicate, 
pink; and mercury halides (which 
are too unstable for lamp use), deep 
red. This is in order of increasing 
atomic weight of the positive radical 
metal as the fluorescent color is 
shifted from blue to red. 

There are only three negative radi- 
eals used in lamps at present: boric 
oxide, silica and tungstie oxide. The 
structure of the chemical compound 
alone does not control the color of 
fluorescent light since in the case 
of zine sulphide, several colors may 
be produced by the kind and quantity 
of activator. 
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In producing fluorescence, about 
the same wave length of ultraviolet 
energy is absorbed by several of 
the fluorescent lamp coatings men 
tioned above. These compounds 
have been selected for use in lamps 
because they utilize the energy gen- 
erated by the mercury discharge in 
this region. Other compounds may 
be excited by other wave lengths of 
ultraviolet or by cathode rays. 

Since there are fluorescent com- 
pounds having various colors rang- 
ing from blue to pink, it is possible 
to mix the colors so as to get a 
desired shade and even approxi- 


mately duplicate natural daylight 
in this way. 
LAMP MARKET 
Fluorescent lamps operate at 


about 40-45 deg. C. This is a rela- 
tively low temperature and, since 
less wattage is required for equal 
amounts of light, the heating of 
rooms in the summer time is mini- 
mized by their use. Many stores 
are installing fluorescent lamps for 
color matching and many offices and 
factories are being equipped with 
this type of lighting. It would seem 
that fluorescent lamps would be de- 
sirable in the laboratory where good 
colors are needed and where the 
glare of concentrated filament lamps 
should be avoided, as when titrations 
are to be made or where detailed 
visual observation is needed. 

In 1941, there will probably be 
about 20 million fluorescent lamps 
produced in the United States and 
in five or ten years, this may be 
of the order of 100 million. In ad- 
dition to about 50,000 tons of glass 
tubing, this latter figure would mean 
an annual consumption of about 
20,000 lb. of highly purified mer- 
eury, 700,000 lb. of fluorescent coat- 
ing material of greatest possible 
purity and 600,000 liters of high 
grade argon gas. Also this indus- 
try will consume several hundred 
thousand gallons of nitrocellulose 
binders and solvents per year. 

In mounting the lamps, plastic 
material will be used for sockets 
and bases. The transformers and 
reflectors will require considerable 
quantities of metals and insulation 
materials. This does not inelude 
the machinery or other materials re- 
quired for such a production. 

Thus this new child of industry 
not only promises to put further de- 
mands upon chemical production, 
but also may, by better and more 
efficient i!lumination, make possible 
improved manufacturing conditions 
in the chemical industry. 
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E.C.P.D. Looks Ahead 


ROBERT E. DOHERTY 


Chairman, Engineers’ Council for Professional Development 
President, Carnegie Institute of Technology, Pittsburgh, Pa. 


Chem. & Met. INTERPRETATION 


In the present period of national emergency, the country is looking 
more and more to its engineers to assume positions of increased 
responsibility in our expanding program of industrial production. 
The Engineers’ Council for Professional Development is not, as some 
believe, merely an accrediting agency for engineering curricula. 
Rather it is a democratic instrument for enhancing the professional 
status of the engineer. Presented herewith is an abstract and con- 
densation of a document intended as a report outlining the position 
in which E. C. P. D. finds itself, as it appears to its chairman. —Editors. 


ENGINEERING PROFESSION 
faces a great challenge and op- 
portunity. It faces the imperative 
challenge of the unstable new world it 
has helped to create, and the oppor- 
tunity to take a hand in stabilizing 
that world. But if it plans to meet 
this clear obligation and assume such 
a role in the life of the country, it 
should look ahead, measuring the im- 
plied responsibilities alongside its 
capacities for discharging them. Do- 
ing this, it would find one funda- 
mental deficiency to be in the capacity 
for joint action, and another in the 
character and extent of the engi- 
neer’s preparation. It is my convie- 
tion that these deficiencies are vital 
and that concerted thought must be 
given to their correction; otherwise 
the profession will probably receive 
and justly deserve the unhappy dis- 
tinetion of having let its next genera- 
tion down and failed in its mission. 

Most engineers now recognize that 
their profession does have a heavy 
responsibility in the accomplishment 
of national stability, but they evi- 
dently do not realize that the pro- 
fession is not yet fully prepared for 
that responsibility. I urge that it 
promptly address itself to the task 
o! becoming better prepared, and | 
submit that there are definite ways 
in whieh E.C.P.D. should contribute 
to that task. At the same time, I 
realize that this contribution cannot 
effectively made until the econ- 
‘‘uent groups reach a clearer under- 
uding and persuasion than they 


now have as to E.C.P.D.’s purposes 
and potential usefulness. 

The constituent bodies have of 
course demonstrated that they ean 
cooperate. The formation of E.C. 
P.D. itself is evidence. On the other 
hand, there is also convincing evi- 
dence that professional cooperation 
has been impracticable. The termina- 
tion of the American Engineering 
Council is an instance. The point 
seems to be that the groups cooperate 
when it is clear that it is worth 
while to them individually, and they 
don’t if it isn't. 

Today when problems of the 
engineering profession as a whole 
are erying for solution, when on 
all sides of national life extravagant 
insistence upon self-sufficient in- 
dependence is creating centrifugal 
forces that tend to disrupt America, 
engineers must not, I urge, stand 
by in an indifferent isolation. They 
have responsibility; whether they 
would be or not, they are inevitably 
involved in both general professional 
and national interests, as well as in 
the interests of their own particular 
group. Clearly they should promote 
the solidarity of the profession so 
that it may be in position to deal 
effectively with its own general prob- 
lems, but especially so that it may 
take a more vigorous and construe- 
tive interest in the common cause of 
preserving a democratic future for 
this country. 

Constructive cooperation is at the 
heart of demoeratie life. For 
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democracy is not merely an aggre- 
gation of groups in several realms 
such as the political, industrial and 
professional. Rather it is a system 
in which these parts are organically 
related to the whole, and in so far 
as such a relationship does not exist, 
the basis for national stability does 
not exist. And this is the primary 
reason why the groups of the en- 
gineering profession should cultivate 
the capacity for cooperation. 

The second deficiency I have men- 
tioned is in the character and extent 
of professional training. To pro- 
mote the professional status of en- 
gineers is to promote the effective- 
ness of the profession. This means 
better selection of engineering 
students, more appropriate collegiate 
training, increased opportunity and 
incentive for the engineer to con- 
tinue his education after graduation, 
and fuller recognition of profes- 
sional achievement. The full ae- 
complishment of such a program of 
professional development certainly 
requires a cooperative effort. 

Thus what I am urging is that the 
constituent organizations of the 
Council take a greater democratic 
hand in the affairs of this confer- 
ence body which, with wisdom and 
vision, they set up about eight years 
ago. But I know that before greater 
professional interest is taken in the 
present work and the possible further 
usefulness of the E.C.P.D. in the 
future, the members of the con- 
stituent bodies must understand 
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much better than they do now just 
what E.C.P.D. is. 

E.C.P.D. is what the charter says 
it is. This charter is a great docu- 
ment of engineering statesmanship 
that clearly points the democratic 
way toward the further development 
of the solidarity and prestige of the 
profession. It says, “The E.C.P.D. 
is a conference of engineering bodies 
organized to enchance the profes- 
sional status of the engineer through 
the cooperative support of those 
national organizations direetly repre- 
senting the professional, technical, 
educational, and legislative phases 
of an engineer's life.” To this end 
it aims to “eoordinate and promote 
efforts and aspirations directed 
toward higher professional standards 
of education and practice, greater 
solidarity of the profession, and 
greater effectiveness in dealing with 
technical, social, and 
problems.” 

An important fact should be 
emphasized: With the American 
Engineering Council now defunct, 
E.C.P.D. is the only body which is in 
position, by reason of direct repre- 
sentation of professional, technical, 
educational, and legislative interests 
of the engineer’s life, to deal 
effectively with the broad problem of 
professional development. The mem- 
ber groups, however, will bear in 
mind the faet that E.C.P.D. is an 
advisory service organization, wholly 
responsive and responsible to its 


economic 


constituent bodies; and the Couneil 
must be cautious to confine itself to 
matters strictly within the scope of 
its charter and to avoid the danger 
of spreading itself too thin. But the 
fact remains that if cooperative 
progress is to be made by the engi- 
neering organizations, E.C.P.D. is 
now the only central medium through 
which that progress can be made. 


MEMBERSHIP AND ACTIVITIES 


A complete understanding of the 
Engineers’ Couneil for Professional 
Development must include a knowl- 
edge of its constitueney as well as 
the work in whieh it is engaged. 

The constituent bodies include the 
American Society of Civil Engineers, 
the American Institute of Mining 
and Metallurgical Engineers, the 
American Society of Mechanical 
Engineers, the American Institute of 
Eleetrical Engineers, the American 
Institute of Chemical Engineers, the 
Society for the Promotion of Engi- 
neering Edueation, the National 
Council of State Boards of Engineer- 
ing Examiners, and the Engineering 
Institute of Canada. 


The work of the Couneil is in- 
dicated by the activities of five prin- 
cipal committees. Concerning these 
activities I append brief reports 
for which I am indebted to the re- 
spective committee chairmen. 

1. Student Selection and Guidance. 
—Reeognizing the importance of 
providing for interested young men 
information concerning the mental, 
physical, and personal requirements 
for a reasonable future in the engi- 
neering profession, the Committee 
on Student Selection and Guidance 
is organizing committees of engineers 
to meet with those high-school boys 
who have made inquiries concerning 
the study of engineering. Gratify- 
ing reports have been received con- 
cerning the helpfulness to the high- 
school boy of such personal contact 
with a practicing engineer. 

Linked with the problem of pro- 
viding adequate guidance to pro- 
spective students is that of making 
possible the selection of better engi- 
neering talent. The committee is 
studying means of measuring more 
effectively scholastic proficiency and 
personal fitness for collegiate and 
professional training. 

2. Engineering Schools.—This com- 
mittee, for the first time in the 
history of our profession, has ap- 
praised in an unbiased manner the 
programs of study of engineering 
schools, and has prevented a multi- 
plicity of aeerediting agencies in the 
field of engineering education by 
preparing a list of 542  under- 
graduate engineering curricula’ in 
125 institutions. 

The basis for aecrediting has been 
a sound educational program, and 
inspecting committees were cautioned 
against undue standardization or 
foreed regimentation of engineering 
edueation. Quantitative criteria 
were subordinated to qualitative 
factors as a measure of the sound- 
ness of a program of study. 

3. Professional Training.—Profes- 
sional training is part of the con- 
tinuing processes of education that 
are but barely begun in the engi- 
neering schools. In the first few 
years after graduation, the younger 
engineer finds his most serious chal- 
lenge. To aid junior engineers in 
this critical phase of their deveiop- 
ment is the function of E.C.P.D.’s 
Committee on Professional Train- 
ing. Working with the loeal see- 
tions of the constituent societies, it 
has eneouraged the organization of 
many junior engineering groups 
throughout the eountry. Most of 
these have for their chief objective 
improvement in the professional 


e AUGUST 1941 e CHEMICAL 


status of their members through 
study courses, lectures and diseus- 
sions and plant visits. 

4. Professional Recognition.—Pro- 
fessional recognition is a normal 
goal following the attainment of an 
engineering diploma and _profes- 
sional training in the school of ex- 
perience. This committee is con- 
cerned with “Methods whereby those 
engineers who have met suitable 
standards may receive correspond- 
ing professional recognition.” The 
principal agencies according reeog- 
nition are engineering societies (in- 
dependent and autonomous, and 
differing in their requirements for 
membership) and state engineering 
registration boards, operating under 
different laws, in seven-eighths of 
the states. E.C.P.D. has set up as a 
“suitable standard” certain minimum 
qualifications for an engineer—in- 
cluding education and eapability 
developed practice—which are 
generally accepted and afford a basis 
for common requirements for society 
membership and legal registration. 

In its recent annual report the com- 
mittee urges that our societies make 
“A study of the Enginering Profes- 
sion including its present status and 
development” and seriously consider 
whether their “profession can ade- 
quately ‘meet its obligations and op- 
portunities as an aggregation of 
individual groups, loosely linked by 
numerous common agencies.” 

5. Principles of Professional 
Ethics.—Though progress has been 
slow, there is now being formulated a 
preliminary draft of a report on a 
code of ethies for guidance in the 
engineering profession. This report 
will contain (1) a preamble briefly 
stating the origin and the need in 
intimate life of canons of ethies, (2) 
a statement of underlying principles, 
(3) a statement of reasons for ex- 
cluding from the present code busi 
ness rules of practice, and (4) a 
specifie code for ethical conduet. 


SUMMARY 


The foregoing brief review of the 
composition, opportunities, and eur- 
rent activities of the E.C.P.D. in- 
dicates something of the Council’s 
fitness and of its officers’ plans for 
putting into effect the objectives of 
its charter, as well as something o! 
the progress which it has already 
made. Looking ahead, the Council 
is, I think, justified in the hope that 
with the active interest and adequate 
support of the constituent bodies 1t 
may serve engineers increasingly 10 
the cause of professional develop 
ment. 
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Pine and cottonwood are de- 
livered by barge, truck, and 
rail. A chain conveyor car- 
ries the wood to the second 
floor of the mill of the Na- 
tional Gypsum Co. 


Mobile’s Modern Fiberboard Mill 


JAMES A, LEE. Managing Editor, Chemical & Metallurgical Engineering 


OBILE is the site of the new 

fiber wallboard mill of the 
National Gypsum Co. Here Southern 
pine and cottonwood are converted 
into insulation, acoustical and deco- 
rative boards rounding out the com- 
pany’s line of building materials. 

The mill is located on a 65-aere 
track along the Bay. Mobile is espe- 
cially attractive for such a_ plant 
from the standpoint of supply of 
raw material, low manufacturing 
costs and low price of power and 
natural gas for fuel and energy. It 
was considered to be one of the most 
strategie locations to serve the trade. 
The especially well developed trans- 
portation facilities make it possible 
to ship at low cost to the Eastern 
Seaboard and to South American 
countries. The mill also benefits from 
favorable rail rates to inland mar- 
kets. Sidings from the Gulf, Mobile 
and Northern Railroad serve the 
plant. Faeilities were also provided 
to ship by truek. 

These transportation facilities sim- 
plity the problem of getting the wood 
supply from the forests to the mill. 

This modern wallboard mill was 
desivned and constructed by H. F. 
Fervuson Co. with the cooperation 
of National Gypsum’s engineers. 
Provision was made for future ex- 
pansion of this $2,000,000 plant. The 
buildings are steel frame construction 
and the side walls of Transite. The 


floors are eonerete, and the monitor 
type reofs are covered with insula- 
thor 


voard to improve working con- 
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Chem. & Met. INTERPRETATION 


Here is a new process industry plant which was designed so as to 
take advantage of the very last word in materials handling and 
processing equipment. It is interesting from the specially designed 
device used for unloading logs and the modern system for conveying 
them to the processing buildings to the infra red drying of the coating 
material on the finished products.—FEditors. 


ditions during the long summer 
months. Seventy percent of the wall 
space is occupied by windows, pro- 
viding excellent daylight. Wash- 
rooms and locker facilities are the 
most modern obtainable. 

The accompanying pictures of the 
mill are from a feature of the 
August issue of Electrified Industry. 

Besides the main process, fabri- 
eating and storage buildings there is 
an office building which is completely 
air conditioned, also control labora- 
tory, machine shop, boiler house and 
switehboard-room. 

In designing the layout of the 
plant provision was made for straight 
line flow of materials. From the 
moment the wood, the principal raw 
material, arrives there is a contin- 
uous straight movement to the ship- 
ping of the finished product. 

Both pine and cottonwood are 
used, although they are processed 
separately. The former is used for 
making high-density products, build- 
ing board, sheathing, tile, lathe, roof- 
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ing insulation and specialties. The 
cottonwood which is longer fibered is 
used for making acoustical board. 

Logs are brought to the mill in 
barges, trucks and.by railroad. (The 
company operates its own barges). 
A specially designed device unloads 
the logs from barges. The wood 
supply is rotated in the yard so as 
to assure uniform aging. A modern 
system for conveying wood from the 
yard was installed. This 1,200-ft. 
chain conveyor travelling at the rate 
of 100 ft. per min. carries the logs 
to the second floor of the mill where 
they are discharged into the slasher. 
Saws cut the logs into 2-ft. lengths. 
The wood then drops into a barking 
drum where it is cleaned. The cleaned 
logs are brought to the grinders on 
trucks. 

Grinding is done in five three- 
pocket hydraulic machines equipped 
with manufactured stones. The 
ground stock is discharged into a 
channel below and through a primary 
(large revolving) sereen, which re- 
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Grinding is done in 3-pocket hydraulic 
machines with manufactured stones 


The stock is thickened on deckers to about 5 percent solids 


A washable finish is applied to one of the products in a 


moves the larger slivers in the stock. 
Rejects are passed through a refin- 
ing process where they are reduced 
in size by attrition mills and returned 
to the stock channel. 

The stock is pumped up to the 
secondary screens (Trimbey centrif- 
ugal screens) on the second floor. It 
is thickened on deckers to about 5 
percent solids and stored in thick 
stock chests. Regulators then lower 
the consistency to 44 percent. On 
leaving the regulator the stock goes 
first into storage chests and next into 
the machine chest. It is then pumped 
to the stuff box, the head box and 


and stored in stock chests 


spray machine. Aniline dyes are used in colored products 
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later to the eylinder vat in turn. 

A single cylinder machine converts 
the stock into board which comes out 
onto a saw table where it is cut into 
sheets 12 ft. wide and from 8 to 20 
ft. in length. A tipple loads them 
into an eight-deck tunnel dryer. It 
is 300 ft. long and heated by direct 
gas burners utilizing approximately 
1,000,000 eu. ft. of gas a day. The 
interior is protected against possible 
fires. 

As the sheets leave the dryer they 
pass to a two-direction trimmer which 
reduces the large loads into several 
smaller ones. They next go to the 


A single cylinder machine converts the stock into boards 12 it. 
in width. These are dried in a 300 ft. tunnel dryer 


The finish applied by spraying is dried as the board passes 


beneath infra red lamps of 250 and 500 watts 
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fabricating department where they 
are made into tile, roofing insulation, 
lathe and other products. A washable 
finish is applied to one of the prod- 
ucts in a spraying machine. The 
coating is dried as the board passes 
beneath a large number of infra-red 
lamps. Lamps of 250 and 500 watts 
are used in combination. 

In the case of another product, a 
coating of asphalt is applied and 
then covered with aluminum paint. 
These boards are dried by circulating 
air over the surface. All products 
are carefully inspected before being 
wrapped in heavy paper, stenciled 
and shipped. 

The fiber board is waterproofed 
to 18 percent by weight to insure 
sufficient bond between fibers and to 
prevent deterioration due to changes 
in atmospheric conditions. The siz- 
ing agent is a wood rosin emulsion. 
The 70 percent emulsion is received 
at the plant in tank cars and is re- 
duced to 30 percent before using. 

Since the emulsion is alkaline the 
stock is treated with soda ash to put 
it on the alkaline side. The emulsion 
is added to wet stock at the decker 
conveyor and dispersed through the 
fiber by pumping and agitation in 
storage chests. The stock is then 
returned to the acid side by the addi- 
tion of alum. This breaks the emul- 
sion, the rosin being coated on the 
fibers as aluminum resinate. Very 
close control is kept by measuring 
the pH before the emulsion is added 
and after the alum is added. 

Colored produets are produced by 
the addition of aniline dyes while 
the stock is in the storage chest. By 
incorporating the dyes early in the 
process they thoreughly penetrate 
the fibers. Four eolors are produced : 
grey, cream, tan and buff. 

Freeness tests are made hourly on 
each grinder and also on composite 
stock at the decker. Wet mat is 
tested hourly to determine density 
and thickness. Finished board also 
is tested hourly for density, thick- 
ness, moisture content and absorp- 
tion, tensile strength and modulus of 
rupture. 

The water supply comes from 
three deep wells of 700 gal. per min. 
each. This water is added at several 
points in the process. It is added as 
make-up water to the recirculated 
water in the plant. The white water 
‘rom the decker is recireulated in a 
system in which the stock is to be 
kept alkaline. While the water from 
the forming machine, which is acid, 
is reeireulated where the stock is to 
be kept on the acid side. 


All power is purchased from the 
Alabama Power Co. Total connected 
horsepower is 5,500. There is 3,500 
hp. in synchronous motors. The 
balance is in induction motors. The 
main machine drive is a synchronized 


back line drive. Steam used for 
emulsifying and for refining opera- 
tions is generated in 100 hp. gas-fired 
boiler. It is controlled automatically 
and therefore requires little atten- 
tion. 


Largest Shell-Loading Plant 
Goes Into Operation 


HE IOWA ORDNANCE PLANT at 

Burlington, Iowa is one of the 
largest shell-loading plants in the 
world. It will be operated by Day 
& Zimmermann, Ince., of Phila- 
delphia, will cost $30,000,000 and 
will require 7,000 employees. 

The plant will load artillery shells, 
bombs, and the corresponding com- 
ponents. Each loading line will be 
in operation as soon as it is com- 
pleted. A separate loading line was 
scheduled for completion August 1, 
while the bomb-loading line and the 
detonator line are scheduled for com- 
pletion soon thereafter. 

The loading buildings are divided 
into many small rooms separated by 
protective walls of reinforced con- 
erete. The roofs and outer walls are 
of light, corrugated asbestos which 
would reduce the force of explosions. 

All electric light fixtures in the 
plant are of special design for rapid 
diffusion of heat. Floors of all 
rooms where men work with ex- 
plosives are of specially finished, 
smooth, waxed concrete that cannot 
collect dust particles. 

Empty shells are received in a 
building as clean and bright as a 
new dairy. So much of the loading 
process is automatic that, from the 
time the shells arrive until they are 
taken from the end of the line, they 
are seldom touched by a human 
hand. Shell loading is done on a 
production line roughly similar to 
an automobile assembly line. 

Revolving machines carry the 
empty shells through paint spray 
booths. After painting, the shells 
are caught up by overhead tongs 
which place them in jiggle-proof 
“tote boxes”, like wooden egg boxes, 
and a conveyor carries them to the 
melt-loading building. 

The conveyors, which were spe- 
cially designed for this type of 
plant, link together the various 
process buildings of the loading line. 
These buildings are located far apart 
for safety, and extend for more than 
a mile. They have two “tracks” 
of rollers over which the tote boxes 
are moved by “pusher” arms ex- 
tending from a moving chain as a 
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sort of “third rail.” The conveyors 
are explosion-proof and are housed 
in corrugated asbestos siding and 
roofing. 

A conveyor also carries TNT, 
packed in wooden boxes, to the melt- 
loading building from another part 
of the plant. The TNT is melted on 
fireless stoves, heated by steam, in 
rooms on the second story, and the 
liquid is piped downstairs into 
ladles from which it is poured by 
hand into the shells. 

The shells are conveyed to another 
building where they are cooled and 
filling completed. Then they are 
taken to a drilling building where a 
bore through the solidified TNT is 
made in the nose of the shell for the 
booster and fuse. The motors which 
turn the drills are powered by com- 
pressed air and sparkless 
bearings. 

After being drilled, the shells are 
placed in storage magazines at the 
plant, ready for trans-shipment to 
various ordnance depots. 

The plant consists of more than 
500 buildings located on a site cover- 
ing 20,000 acres, and has 75 miles of 
railroad tracks and 75 miles of elee- 
trie lines. Its power plant can 
furnish electricity sufficient to meet 
the needs of a city larger than Bur- 
lington, Iowa. The plant has its 
own water supply. 

The entire area is surrounded by 
25 miles of wire fence seven feet in 
height, while inner areas are simi- 
larly fenced. The whole is illumin- 
ated at night by flood lights. 

Materials used for construction 
include 13,000,000 board feet of 
lumber, 3,600 tons of reinforcing 
steel, 181,000 railroad ties and 65,000 
cu. yd. of cement. There are more 
than 100 miles of roads, 40 miles 
of water piping, seven miles of steam 
heat lines and 15 miles of sewage 
pipe lines. 

Experimentation and _ research 
work conducted by the Ordnance De- 
partment of the army at Picatinny 
Arsenal, Dover, N. J., for many 
years, as well as close collaboration 
between the army and its con- 
tractors, have gone into the design. 
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Progress Report on Liquefying 
City Natural Gas Supply 


JOHN A. CLARK 


Chief Engineer, Hope Natural Gas Co., Clarksburg, W. Va. 


Chem. & Met. INTERPRETATION 


This article, an abstract from the June 1941 issue of the American 
Gas Association Monthly, is based on a paper presented by the 
author in May at the A.G.A. Natural Gas Convention at Dallas, 
Tex. An interesting method of solving the peak load problem, this 
process of storing natural gas in the liquefied form was described 
in considerable detail on page 74 of our January 1941 issue.—Editors. 


L*” YEAR at the Atlantie City 
meeting of the American Gas 
Association, it was my privilege to 
read a paper describing the develop- 
ment of a new type of storage plant 
being constructed by The East Ohio 
Gas Co., in Cleveland, Ohio. This 
paper is a progress report describ- 
ing the results obtained by the first 
winter’s operation of this plant, and 
giving some of the conclusions 
reached after this operation. (See 
review in Chem. & Met., January 
1941, p. 74.) 

The plant was designed with a 
capacity to turn into a liquid 4,000,- 


000 eu. ft. of natural gas per day. 
It was practically completed, in all 
essentials, on January 29, 1941. Op- 
eration was started at once, and on 
February 7, the first production of 
liquid gas was started. 


COLD WEATHER PERFORMANCE 


The first cold wave hit on February 
19, and at that time 15,000,000 eu. ft. 
of liquid gas was in storage. On 
February 19 a total of 7,000,000 cu. 
ft. was regasified and put back into 
the lines and about 4,000,000 eu. ft. 
on February 20. On February 21 
the weather moderated and it was 
possible to go back to liquefying 
again. On March 17, when the most 
severe cold wave of the winter hit 
Cleveland, 50,000,000 eu. ft. was in 
storage. During the two days of 
this cold spell, the plant fully justi- 
fied its construction, as 16,000,000 
eu. ft. was regasified and put back 
into the city plant on March 17; and 
5 000,000 eu. ft. on Mareh 18. Owing 
to inability to foresee what was ahead 
in the way of weather, and the de- 
sire to conserve all liquid possible, 
only the minimum amount necessary 
to keep operating conditions normal 
was used. 

The result to the gas company of 
this plant was the ability to handle 
without curtailment an_ industrial 
load of over 40,000,000 eu. ft. per 
day, which most certainly would have 
been curtailed or shut off for at least 
two days, with the resultant loss of 


Part of the Cleveland plant for storing 
liquefied gas (photo by A. I. Phillips. 
courtesy A. G. A. Monthly) 


confidence on the part of industrial 
users. 

In regard to the cost of the plant, 
the figures are not very complete at 
the present time, because the work 
was not entirely completed last win- 
ter and several construction accounts 
are not closed at this time. However, 
the final cost will run around $1,250,- 
000 divided roughly into: Engines 
with foundations and _ buildings, 
$260,000; the three spheres and pip- 
ing, $420,000; and the remainder in 
piping, cooling tower, heat ex- 
changers and auxiliary equipment. 
Also ineluded was an already in- 
stalled boiler plant which was recon- 
ditioned and put in service. 


OPERATING COSTS 


Because of the short time the plant 
was actually liquefying and the fact 
that construction work was going on 
simultaneously, there are no reliable 
figures on operating costs, but the 
experience obtained allows a very 
good estimate of the probable cost 
of liquefaction and _ regasification. 
The plant was designed for and will 
make, after some tuning up, 4,000,- 
000 cu.ft. per day of the liquid. To 
fill a storage of 150,000,000 eun.ft. 
requires a run of 38 days or, allow- 
ing for starting and having to cool 
the piping and tanks and allowing 
for a few days’ delay, about 50 days. 
To operate the equipment requires 
four men on a shift. Figuring the 
fuel gas at an average cost of 38 
cents per M eu.ft., the cost of filling 
the three tanks will be: labor, $6,000; 
fuel gas, $13,700; oil, ethylene and 
supplies, $4,000—a total of $23,700. 
The $23,700 divided by 150,000,000 
cu.ft. equals 15.8 cents per M eu.ft. 

Now, assuming that the plant is 
started up in October and the storage 
is full by December 1, to keep the 
plant warm for four months will re- 
quire 38,000 gal. of fuel oil for 
making steam, while to regasify the 
150,000,000 eu.ft. of liquid will re 
quire 462,000 gal. of fuel oil or a 
total of 500,000 gal., equal at 4 cents 
per gallon, to $20,000. The labor 
cost of keeping a crew available dur 
ing the four months will be $12,000, 
or a total of $32,000. This, divided 
by 150,000,000 eu.ft., gives 21.3 cents 
per M eu.ft. for regasifiecation, mak 
ing a total for liquefaction and re 
gasifieation of 37.1 cents per M eu.ft. 

However, we had expected, since 
cold wave is seldom of over three 
or four days’ duration and is then 
followed by about a week of warmer 
weather, that it would be possible 


(Please turn to page 92) 
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Timesaving Ideas for Engineers 


NEW NOMOGRAPH SOLVES FLOW EQUATIONS 
FOR THIN PLATE ORIFICES 


CLARENCE J. SCHILLING Engineer, Cleveland Wire Works, Euclid, Ohio 


OR EVERYDAY APPLICATION to prob- 

lems in flow measurement, no 
device is more useful than the thin 
plate orifice. Only one dimension must 
be known accurately, the orifice di- 
ameter. Given a pipe through which 
is flowing the fluid whose rate of flow 
is to be measured, it usually means 
only the insertion of a pipe union, 
between whose flanges the orifice is 
inserted; and an upstream and a 
downstream nipple to which the mano- 
meter is attached. 

As ordinarily derived, the flow 
formula is 


V = Cf 29H 
where V = flow in cubic feet per 
second; H — differential head of flow- 
ing fluid in feet; D, = pipe diameter 
in feet; D, — orifice diameter in feet; 
C = coefficient of discharge; and f 
the velocity of approach factor 


1— (D,/D,)*. 
If we combine the discharge coeffi- 
cient with the velocity of approach 


factor, letting their product be C,, then 
V=C, D*, V2gH 


In shop practice we are usually in- 
terested in quantity per hour. Orifice 
diameters are given in decimals of an 
inch, and the available pressure is 
approximately just that required for 
use, so that it is advantageous to em- 
ploy small loss of pressure. For these 
small pressure differences a water 
manometer is best adopted. To change 
to these units, let @ — cubic feet per 
hour of fluid flowing — 3,600 V, and H 
= AP/y, where AP — differential pres- 
sure in pounds per sq.ft. and y = fluid 
density in pounds per cu.ft. Also let 
R = inches of water equivalent to 
AP = 407 AP/(14.7 x 144), because 
atmospheric pressure equals 407 in. 
H,O and there are 144 sq. in. in 1 sq. 
ft.; and d — orifice diameter in inches 
= 12 D,. Then 


Q—3.600 C, (w/4) (d*/144) 
V 64.4 (14.7 144R) /407y 


Q — 359 C, VR/y 

When gas flow is measured, and R 
values are large, an additional coeffi- 
cient or compressibility factor is 
usually provided in the flow equation. 
This may be avoided, however, if it is 
remembered that y changes with pres- 
sure and temperature, and if we take 
the density corresponding to the mean 
condition.* Thus, neglecting tempera- 
ture change, take the density cor- 
responding to + P,)/2 where 
P, = upstream and P, = downstream 
pressure. The flow then represents Q 
cu. ft. per hour of fluid at this same 
density. If equivalent standard condi- 
tions are wanted, the equation must 


*U. S. Bureau of Stds., Research 
Paper No. 49. 
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be corrected to standard temperature 

(7,) and pressure (P,), thus: 

If weight rate of flow is wanted it 
may be obtained directly by multiply- 
ing both sides of the next to the last 
equation by the density y: 

W = Qy = 3590, d* VRy 
Similarly, standard gas volume may 
be directly translated into weight units 
or W = Q.7, 

So, either the last two equations 
may be used for a gas, or the preced- 
ing pair. 

Next must be considered the value 
of the coefficient C,, and since this 
now includes the velocity of approach, 
it varies with the ratio of orifice to 
pipe diameter and also with the posi- 
tion of pressure taps, especially the 
downstream pressure tap. Assuming 
an upstream tap one-half pipe diam- 
eter or more from the orifice, the co- 
efficient C,; may be obtained from the 
accompanying graph based on a similar 
graph in an A.S.M.E., research publica- 
tion on Fluid Meters. The graph has 
been plotted so that the vertical scale 
is logarithmic and thus can become a 
part of the nomograph on which it 
appears. 

To find the flow (liquid or gaseous) 
through an orifice in a given pipe find: 
(1) The ratio of orifice to pipe diam- 
eter; (2) location of the downstream 
tap as percent of pipe diameter; and 
(3) the corresponding coefficient of 
discharge C,. With this last value as 
a pivot from the scale at left edge of 
the graph, proceed by the straight 
lines, (1), (2) and (3) as illustrated 
in the example given on the nomo- 
graph. The case shown would cor- 
respond to a flow of 219 cu. ft. per 
hour through a l-in. orifice in a 44-in. 
pipe, the downstream pressure tap 
being 6 in. from the orifice and the 
mean fluid density 1 Ib. per cubic foot. 
As indicated, the coefficient of dis- 
charge for this case is C, = 0.61, and 
the pressure differential to which it is 
connected by a straight line is R — 
1 in, 


Filter Wash Control 


A SIMPLE METHOD for controlling the 
washing of chemicals on filter presses 
has been worked out by the Crown 
Chemical Co., Ridgefield, N. J. This 
company is producing zinc stearate, 
which must be washed free of zinc 
sulphate; and iron phosphate, from 
which NaCl must be washed to an 
end point of not over 1 grain per 
gal. NaCl above the original wash 
water. Formerly the wash water was 
sent to the laboratory for check-up 
during washing. Now a simple elec- 
tronic solubility indicator (made by 
Industrial Instruments Co., Jersey 
City, N. J.) is used, first to check 
the incoming wash water, then to de- 
termine the concentration in the water 
leaving the press. 


Positive Cut-Off Bin Gate 


CHESMAN A. LEE Engineer 
Darling & Co., Chicago, Ill. 


ORMERLY in the employ of a large 
engineering com- 
pany, the writer has worked out sev- 
eral ideas which, although successful, 
have never appeared either in catalog 
or article. The bin gate described be- 
low should be of interest. 

The customer had a mixture of 
lumps and fines to feed into a larry 
car from an overhead bin and de- 
manded a clean cut-off at exact weight. 
It was necessary for the gate to cut 
lumps and to be tight-sealing. 

The gate we had originally furnished 
was of standard “duplex” design, as 
in sketch (a), and did not have enough 
leverage. Leverage was applied to one 
leaf directly, and to other leaf through 
gear quadrants. Frictional loss is pro- 
portional to the required closing force 
and was excessive for proper cutting. 

For severe duty gates are often fur- 
nished with each leaf receiving inde- 
pendently its pull and push from 
opposed levers mounted on a shaft, as 
in sketch (b). This works very well 
but requires a support for the shaft. 
Incidentally, the gate leaves must be 
plain, that is, without gear quadrants. 

A convenient support 
as required for the above 


— | design was lacking, but 


we were able to use a 
floating mounting with 
opposed pull on the gate 
leaves, which permitted 
retention of the gear 
quadrants, as in sketch 

(c) (c). 
Here the shaft was 
mounted on one gate leaf 


Three bin gates described 
in text: (a) Gate which did 
not permit proper cutting 
action; (b) gate requiring 


support for lever; (c) suc- 


(a) 
We/ded 
Floating fulcru 
on through 
J 


cessful design giving posi- 
tive cut-off action 


and yoked directly to the other leaf in 
such a way that the gear quadrants 
served merely to center the leaves. 


Friction was minimized, the action 
was really positive and the gate was 
completely successful. 
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LIQUEFYING NATURAL GAS 
(Continued from page 90) 


after a cold spell to refill the tank 
and to use 300,000,000 cu.ft. of liquid 
during a season. To do this will re- 
quire an operating cost for labor, 
oil, fuel gas, ete. of $73,400, or 
dividing by 300,000,000 cu.ft., a cost 
of 24.4 cents per M cu.ft. Until the 
plant has made a full season’s run, 
it will be impossible to say exactly 
which condition will be the actual 
one, so, for the present, it seems 
safe to say that the operating cost 
will be somewhere between these two 
figures. In addition to the operating 
costs, of course, there will have to 
be added the fixed charges on the 
first cost of this plant. 

One other feature of the plant 
which was very much discussed dur- 
ing the design was the rate at which 
heat from the atmosphere would 
filter into the inner tank through 
3 ft. of cork insulation to the liquid, 
at a temperature of around 260 deg. 
F. below zero, and what the evapora- 
tion would be per day while the tanks 
were standing full of liquid, waiting 
to be used. From the experimentai 
work and the pilot plant, it had been 
figured out that there would be a 
heat transfer of about 0.25 B.t.u per 
eubic foot. Using these data we 
figured that about 500,000 cu.ft. 
would evaporate per day. At the 
present time, one tank has stood 
nearly full of liquid for about three 
weeks, with all the evaporation from 
it and the connecting piping going 
through a calibrated meter. During 
this time, which included several 
fairly warm days, the evaporation 
varied from 105 to 115 M eu.ft. per 
day. Therefore, it seems quite safe 
to say that the evaporation with all 
three tanks full will be around 350,- 
000 cu.ft. per day. This would mean 
that, with all three tanks full, not 
much over one-half of the liquid 
would evaporate in the course of a 
year. 

In conclusion, I think I ean say 
that the management feels that this 
plant has operated successfully for 
its first year and has fully justified 
the money invested in it. However, 
it must be realized that it is not a 
“cure-all” and must be carefully eng: 
neered to suit each individual ease. 
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Developments in Process 


SUMMARY AND CONCLUSIONS 


Chemical process industries are tremendous users of process steam 
and power. In 1939 they consumed about 40 percent of all fuel used 
by manufacturing industries, bought a third of the power used by 
all manufacturers, and generated about an equal quantity of elec- 
tricity. Although steam for heat and power are such important mat- 
ters to chemical engineers, however, they cannot be expected to be 
specialists in that field, which is why Chem. & Met. feels the need 
for an occasional review, written from the chemical engineering 
viewpoint. This report, therefore, has a two-fold purpose: to discuss 
trends in industrial power generation, and to review some of the 
theory involved. Particular emphasis is paid to the combined produc- 
tion of process steam and byproduct power, which gives process 
industries an advantageous position when it comes to electrical 
generation. However, as the report shows, decision whether to 
generate or purchase can only be made after careful study. 


HEMICAL ENGINEERS, in their 
*- design and operation of the 
plants of the process industries, are 
dependent to a large extent on the 
availability of dependable and low- 
cost process steam and power. In 
several types of chemical engineer- 
ing plants, for example, aluminum, 
electrolytic caustic soda, and pulp 
and paper, this dependence is 
greater than in almost any non- 
process industry. Therefore, Chem. 
& Met. again takes up a subject to 
which whole issues were devoted in 
September 1927 and April 1932, as 
well as many individual articles in 
intervening years. This is not to 
advoeate that chemical engineers 
should become specialists in power 
services, although that is oceasionally 
Rather, we again re- 
view some of the fundamentals and 
some of the advances in this field 
in the belief that at least a bowing 
acquaintance with the problems of 
steam and power generation is es- 
sential to chemical engineers if they 
are to know what ean be done; if 
they are to utilize these services as 
efficiently as possible in designing 
their processes; and if they are to 
work most effectively with the 
specialists in design and operation 
of power facilities. 


necessary. 


Process industries rank extremely 
high among manufacturing indus- 
tries as consumers of energy, both 
as fuel and as purchased power. 
Energy supply for the process group 
was discussed at length in an eight- 
page report in our March 1941 issue. 
However, by way of summary and 
to present a number of more recently 
available figures from the 1939 Cen- 
sus of Manufactures, it is worth 
noting here that industries in this 
field consumed 72 percent of the 
bituminous coal used in all manu- 
facturing industries; nearly 52 per- 
cent of the fuel oil; about 39 percent 
of the natural and manufactured 
gas; nearly 44 percent of the 
anthracite coal; and not quite 2 
pereent of the coke; a total of about 
40 percent of all industrial fuel. 

On top of this, 33 pereent of all 
electricity purchased from utilities 
by manufacturing industries was 
consumed in process plants which, 
in addition, generated in their own 
equipment more than half of all 
electricity produced by manufactur- 
ing concerns, and about half their 
own requirements. In 1939 process 
industries consumed in generated 
and purchased power over 30 billion 
kw.-hr. compared with about 77 bil- 
lion for all manufacturing establish- 


ments. They possess 32 percent of all 
manufacturing generating capacity 
and 27 percent of all motor horse- 
power. 

The outstanding characteristic of 
the energy load in most process in- 
dustries is the co-existence of de- 
mands for both process steam and 
power. Of course, the demand for 
one may overbalance the other badly, 
as in the cement industry where 
direct heat and_ electricity are 
needed; or in alumina reduction, 
where the load is mostly electrical. 
On the other hand, in many indus- 
tries, as in pulp and paper manu- 
facture, an approximation of bal- 
ance between heating steam and elec- 
tricity requirements is entirely pos- 
sible, in which ease the minimum 
overall cost for energy can be 
realized. 

It is an old story that process 
steam load makes for economical 
power generation, but it should be 
retold here as introductory to a con- 
sideration of the problem of whether 
to buy or generate a plant’s elec- 
trical requirements. Power edn be 
made with a condensing prime mover, 
in which ease it must bear the total 
steam cost; or it can be skimmed 
from process steam by passing the 
latter through a non-condensing 
prime mover, exhausting to the proe- 
ess. Even the mereury-steam binary 
eyele as operated at Schenectady, 
Hartford and Kearny, cannot pro- 
duee 1 kw.-hr. for less than 9,200 
B.t.u., while central station steam 
plant practice rather rarely improves 
on 12,000 B.t.u. in fuel to produce 
a kilowatt-hour of electricity. But 
with power produced as a byproduct 
of process steam generation, ever 
the poorest prime mover will rarely 
extract more than 4,000 B.t.u. from 
the steam passing through, in gen- 
erating a unit of electricity, leaving 
the remaining energy in the steam 
for use in process. 

Looked at from another view- 
point, even the best steam station 
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of the condensing type wastes 10-15 
percent of the heat value of the fuel 
in boiler and stack losses, and an- 
other 50-55 percent in heating the 
condenser water, which is of no 
value to anybody. Even an ordinary 
byproduct power generating plant, on 
the other hand, can hardly waste more 
than 30-35 percent in the boiler and 
stack, while most of the remaining 
heat, close to 70 pereent on the 
average, is available for useful pur- 
poses in byproduct electricity and 
process heating. 


BUY OR GENERATE? 


The ease for generation of by- 
product power in industries having 
a process steam load would thus 
appear to be a eut-and-dried propo- 
sition. Actually, nothing so simple 
as this is true in power generation. 
Power problems cannot be solved 
by rule, but only by a careful 
analysis, made by a competent engi- 
neer, of every factor entering into 
each individual problem. Even 
similar plants in the same industry 
often require quite different set-ups, 
owing to slight variations in the 
surrounding conditions. When it is 
appreciated what a broad range of 
power needs is encompassed in 
process industries, then it will be 
clear that the best solutions cover 
the entire front from steam genera- 
tion alone, with 100 pereent power 
purchased, to electrical generation 
with condensing turbines alone. 

Process industries thus encounter 
all gradations in power requirements 
from a process steam load alone, to 
an energy requirement completely in 
the form of electricity. At either 
extreme, the choice between purchase 
and generation can usually be made 
in fairly simply fashion. However, 
most plants lie somewhere in the 
zone between these limiting end 
points. Power requirement may be 
minor, and steam the overbalancing 
factor, in which ease the solution of 
steam production plus byproduct 
power generation is usually not far 
to seek. A second variation of this 
intermediate position is the fortunate 
plant where power demand = sub- 
stantially equals what ean be pro- 
duced by passing the total process 
steam supply through a non-condens- 
ing prime mover. Finally, in the 
least favorable position from the 
standpoint of home-made power is 
the plant with relatively small 
process steam needs and an over- 
bulaneing power requirement. Here 
the problem of generating in con- 
densing equipment comes to the fore, 
the solution to which necessitates a 


decision as to whether the plant 
should simply produce what steam 
it needs, or attempt to compete in its 
own bailiwick with the utility whose 
lines are most readily available. 

In the foregoing we have spoken 
of a plant’s steam and power re- 
quirements as if they were fixed 
things—constant in absolute quan- 
tity and fixed in relation to each 
other. Actually, such an_ ideal 
situation is quite rare. If it were 
otherwise, the solution in an in- 
dividual ease would be much simpli- 
fied. Instead, it is not at all unusual 
to have power and steam require- 
ments substantially in balance during 
one period of the working day, out 
of balance in the direction of steam 
at another time, and of power at 
still a third period. Often this 
situation ean be materially improved 
by proper scheduling of the use of 
heavy consumers of steam and 
power. Such scheduling will always 
pay a handsome dividend. 

What are some of the factors in 
deciding whether to purchase or 
generate? An important one today, 
of course, is the fact that power 
equipment is becoming ever more 


difficult to secure, and deliveries are 
being pushed farther into the future. 
On the other hand, power ecom- 
panies in some areas are becoming 
less and less anxious to take on large 
new blocks of power, so that in some 
instances an attempt to establish 
generating facilities may be forced 
on the plant. 

Power generation is one of the 
oldest and best established of all unit 
operations. A tremendous amount 
of development work has been done, 
particularly in central station work, 
and it cannot be taken for granted 
that even a large power user can 
generate his own requirements as 
cheaply as they can be secured 
from a utility. Another factor to 
be considered is that new processes, 
until they have been proved, had 
best be supplied with purchased 
power to avoid the chance of in- 
creasing a bad investment. Also 
there is often the possibility of 
buying “off-peak” or “standby” 
power at extremely low rates. Where 
an industry employs batch processes 
which ean be shut down during rela- 
tively short periods of the day when 
off-peak power is not available, this 


Typical industrial turbine rooms: Above. non-condensing double-extraction turbine in 
Hollingsworth & Whitney paper mill, Mobile; below, non-condensing superposed 
turbine used by Weirton Steel; Both are General Electric installations 
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Fig. 3—Skeleton temperature-entropy di- 
agram, a type useful in visualizing 
power and process steam problems 


method is often attractive. Standby 
power, which is likely to be available 
all but a few days of the year, ex- 
cept when some emergency forces the 
utility to employ the standby load 
for other purposes, is suitable for 
industries having large and steady 
loads which can safely be dropped, 
occasionally and without warning. 

Against such possibilities of sav- 
ing, the process industry having a 
process steam load large enough to 
generate all or a considerable part 
of its power requirements may be 
able to show a power cost consider- 
ably below that of the utility. Whether 
to go to the highest pressures for 
which equipment is available is a 
moot question, since there are many 
problems with plants operating over 
600 Ib. and 750 deg. total tempera- 
ture which are not encountered in 
lower pressure and temperature 
plants. From the standpoint of 
thermal efficiency, the advantage lies 
definitely in the higher pressure 
range, but the disadvantages must 
be weighed before arriving at a 
decision to go the whole way. 

One factor that must sometimes 
be taken into account, depending on 
the sort of process load, is the re- 
liability of the utility power ob- 
tainable. With the development of 
power networks, utility power in 
many areas has become much more 
reliable, with unlikelihood of serious 


interruption due to storms and acci- 
dents to the transmission line. The 
plant which is remote from in- 
dustrial areas, and hence is probably 
served by only one line, may well 
have to consider the consequences 
of a power interruption of sub- 
stantial duration. With others, how- 
ever, the problem would now appear 
to be of minor consequence. Before 
a plant decides to generate part of 
its power as a byproduct of process 
steam and purchase ‘the rest, it is 
important to compare the cost of 
this extra power, as produced in 
the plant by means of condensing 
equipment, with equivalent power 
purchased from the local utility. If 
this additional block of energy is 
relatively small, and particularly if 
it is variable, rates quoted by the 
utility may well show the desirability 
of the plant’s installing the ad- 
ditional condensing equipment. On 
the other hand, a relatively large 
and steady block of power will prob- 
ably show an advantage for the 
utility rate. 


BRIEF THEORY 


Most chemical engineers have little 
occasion to use the steam tables for 
power (as distinguished from heat) 
problems, so that a brief review of 
fundamentals, sans mathematics, 
may not be out of order. Steam 
tables give the following properties 
for 1 lb. of water or steam at vari- 
ous temperatures and _ pressures: 
(1) Saturation temperature, and 
total temperature in the case of 
superheated steam; (2) pressure; 
(3) volume; (4) total heat above 
32 deg. F.; (5) entropy; (6) in- 
ternal energy. Tables do not per- 
mit the visualization of thermal 
processes, so that charts are often 
used. The Mollier diagram plotted 
on the total heat-entropy plane is 
best for most practical use, but is 
not a good visualizing chart. To 
permit “seeing” the energy changes 
taking place in any thermal process, 
and particularly the “unavailable” 
energy, a plot of the properties of 
1 lb. of steam or water on the 
temperature-entropy plane (T-S 
plane) is most suitable. Such a 
chart in skeleton form, plotted from 
the Keenan and Keyes steam tables, 
appears in Fig. 3. The small key 
drawing indicates the meaning of 
the various areas bounded by the 
chart lines and shows the way the 
paths of the various fundamental 
thermal processes are plotted. 

The important property of the 
chart from the standpoint of energy 
changes is that areas represent heat 
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content. As shown in Fig. 4 a, b 
and ¢c, the enthalpy, or total heat, 
in a pound of steam of any con- 
dition is made up of the sum of the 
increments of thermal energy above 
32 deg. F. which are added to each 
stage in the operations of produe- 
ing the steam from water initially 
at 32 deg. F. The areas represent 
this heat content and equal the aver- 
age absolute temperature in each 
stage, times the change in entropy. 
As in Fig. 4 d, the difference in total 
heat between steam at two conditions 
is shown by the area under the path 
followed in changing from one con- 
dition to the other. 

With this background it is pos- 
sible to use the chart in visualizing 
various thermal processes and in 
showing how varying proportions of 
the energy put into the steam are re- 
eoverable as work in the different 
processes, while the remainder be- 
comes unavailable, except for heat- 
ing. The charts are simplified in 
that radiation and losses from 
friction are not taken into account. 
What they show is the theoretical 
maximum energy available for work 
or heating in the various processes, 
in relation to the total energy sup- 
plied, and to the unavailable energy 
that is rejected to the atmosphere, 
to the condenser, or to process 
heating. 

With the exception of the Carnot 
eyele, Fig. 4 e, which is of purely 
theoretical interest, as the limit that 
ean be reached by even a theoretical 
thermal process, all of the cycles 
shown are in actual use. For ex- 
ample the superposition eycle (n) 
has been applied to a considerable 
extent in recent years to permit mod- 
ernizing for the production of a 
maximum of power at high efficiency, 
with the use of part of the old equip- 
ment. A new high pressure boiler 
and high pressure turbine are re- 
quired, the new turbine exhausting 
to the old one. The old low pressure 
boiler can often be retained for 
standby use or for process steam. 
The method seems to have consid 
erable possibility for process indus- 
tries use. 


EQUIPPING A POWER CYCLE 


Power plants have become increas- 
ingly complex in the last two decades. 
The time-honored sequence of hand- 
fired boiler, engine, and exhaust to 
the atmosphere, has largely given 
way to the stoker or other mechan- 
ized fuel firing equipment, the steam 
generator, the turbine or engine ani 
condenser, and all of the numerous 
auxiliaries for reducing labor, sav- 
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ing heat, insuring proper operation, 
and taking care of the flows of fuel 
and ash, condensate and feedwater, 
steam and flue gas. Ineluded are 
some or all of the following: Equip- 
ment for handling and feeding fuel 
and removing ash; supplying and 
preheating combustion air; collect- 
ing condensate; treating, preheating, 
degasifying and pumping water for 
the boiler, and reducing boiler water 
solids content; removing entrain- 
ment from the steam and superheat- 
ing it; extracting waste heat, cinders, 
soot and fly ash from the flue gas, 
and waste heat from steam supplied 
to auxiliaries; and checking and 
regulating combustion and all the 
various temperatures and flows. Still 
another factor in the case of plants 
with widely fluctuating steam (and 
sometimes power) requirements is 
often the use of steam storage in an 
accumulator. 


Not all the heat in the fuel burned 
in a furnace can be transferred to 
water in a boiler, but high efficiency 
generating stations today do manage 
to recover as much as 90 percent of 
this heat in the steam under most 
favorable circumstances, while the 
average industrial boiler will extract 
65-85 percent or even better. With 
solid fuels there will be a small un- 
avoidable loss of unburned combusti- 
ble in the ash, and with any fuel im- 
properly burned, a loss in CO in the 
stack gases. Radiation will account 
for a small further loss, but by far 
the greatest part is heat wasted to 
the atmosphere in the flue gases. Flue 
gas must not be cooled to its dew 
point, for fear of condensation of its 
water, with consequent corrosion, but 
with this limitation, and that imposed 
by cost of low-level heat recovery, con- 
siderable saving in flue gas heat 
is possible. Most boilers today are 
provided with at least an economizer 
after the last pass of the boiler which, 
for every 11 deg. it heats the feed- 
water, improves the boiler efficiency 
by 1 percent. Many of the larger 
boiler plants, especially those used for 
power production alone, also install 
preheaters for the combustion air 
after the economizer. This is an espe- 
cially valuable adjunct in a high-pres- 
sure, high-temperature boiler, since the 
high temperature of the feedwater im- 
poses a limit on the recovery that can 
be made by the economizer, and the flue 
gas leaving the latter is necessarily 
at a high temperature. Boiler efficiency 
18 Increased by 1 percent for every 
35-40 deg. F. by which the preheater 
reduces the flue gas temperature. 

\nother very important part of heat 
recovery is the feed water heater which 
ordinarily recovers low-level heat from 
the steam exhaust of various auxil- 
aries, from the boiler blowdown, and 
etimes direct from the turbine in 


the regenerative cycle (Fig. 4 m), as 
noted below. Live steam, if waste heat 
is not sufficient, is also used for feed- 
water heating. As with economizers, 
every 10 deg. rise of water temperature 
in the feedwater heater means an 
added percent in boiler efficiency. 


BOILERS 


Boilers have grown tremendously in 
recent years, evaporative rates in ex- 
cess of 1,000,000 Ib. per hour having 
been attained in utility work. Al- 
though the old horizontal return tube 
(fire tube) boiler still finds economie 


Fig. 4—Temperature-entropy chart used to show principles involved in various 
thermal processes and cycles 


(a), (b), (c) and (d) Show how area 
indicates the total heat of steam of any 
condition. (e) Demonstrates the theoret- 
ical Carnot cycle of maximum theoret- 
ical efficiency for any range of working 
temperatures; the efficiency equals the 
“available” energy area divided by the 
total of available plus unavailable en- 
ergy. (f) Shows theoretical Rankine cy- 
cle, with and without superheat; all 
vapor-engine processes are based on this 
eycle. (g) Shows undesirable result on 
engine capacity and efficiency of low top 
pressure and high back pressure. (h) 
Demonstrates desirable results of high 
top pressure and low back pressure. 
Note that the total heat may be less, 
but the availability greater at higher 
pressures. (i) Shows ordinary steam cy- 
cle with superheat, to which re-heating 
of the steam after partial expansion, 
and ahead of final expansion, has been 
added for slight extra capacity, but 
chiefly to avoid friction and erosion 
effects of wet steam in last part of ex- 
pansion. (j) Back pressure engine or 
turbine exhausting to process heating, 
showing small amount of energy charged 


process. (k) Non-condensing bleeder tur- 
bine discharging at two process steam 
pressures. (Note: Strict accuracy on 
this chart as well as chart (1) would re- 
quire two charts to take care of reduced 
weight of steam expanding after bleed- 
ing.) (1) Bleeder turbine discharging 
process steam at high pressure and ex- 
hausting to a condenser. (m) Regenera- 
tive cycle in which steam bled at two 
pressures from the turbine is used in 
countercurrent heating of feedwater to 
approximate, as a limit with an infinite 
number of bleeds and water heaters, 
efficiency of Carnot cycle. (n) Super- 
position cycle (topping) in which steam 
from a new high pressure boiler passes 
through a new high pressure turbine, 
which discharges to the old low pressure 
turbine. (0) Binary cycle using mercury 
vapor in the first cycle, condensing in 
water boiler to form steam for the sec- 
ond (lower) cycle; note high efficiency 
and availability. (p) Reducing valve: 
steam expands down a line of constant 
total heat, increasing its entropy and 
decreasing ability to do work, but losing 
nothing from the heating standpoint 
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applications in small, low-pressure in- 
stallations, particularly where a large 
steam storage capacity in the boiler 
is desirable to take care of brief over- 
loads, boilers today are almost always 
constructed largely of banks of vertical 
or inclined tubes, all manifolded to 
headers or drums. Drums are still 
used almost entirely for this purpose 
in the United States, although abroad, 
drumless, forced-cireulation boilers are 
being employed to an inereasing ex- 
tent. Modern boilers, sometimes even 
in small sizes, employ water-wall fur- 
naces in which most of the combustion 
space is inclosed by tubes in which 
water is evaporated largely by radiant 
heat from the flame. In recent years 
the tendency toward increase in radiant 
surface with corresponding decrease in 
convection surface has been notable. 
Of course, it goes without saying that 
boiler pressures have tended to increase 
markedly, calling for better materials 
of construction, thicker tube and drum 
walls, and extensive use of welding in 
boiler construction. Although this 
trend is more notable in utility prac- 
tice, still, many industrial boilers are 
now in the range above 600 Ib. pres- 
sure with one, at least, as high as 
2,500 lb. Temperatures, also, have 
been increased materially, with super- 
heating to as high as 900-950 deg. F. 
Assuming that still better materials 
of construction become available, it is 


probable that temperatures will go 
still higher, possibly as high as 1,200 
deg. F. 

Gradual improvement has been made 
in all types of fuel firing equipment in 
recent years, but the most notable 
trend is toward the use of powdered 
fuel equipment in order to secure the 
tremendous heat release rates de- 
manded of modern power plants. Cou- 
pled with this trend, however, has 
been a better realization of the place 
of the various stoker types so that 
now there is little likelihood that a 
plant will find trouble in burning any 
sort of fuel. A wise move, frequently, 
except where ability to continue using 
the same fuel supply is absolutely 
assured, is to make provision in the 
same boiler for more than one type of 
fuel firing to allow for contingencies. 
Today, for example, oil-burning boilers 
are sometimes equipped with reserve 
stokers or pulverized fuel equipment. 
Pulverized fuel boilers are sometimes 
provided with auxiliary fuel oil or gas 
burner equipment. 


BOILER AUXILIARIES 


Water Supply—tIn the higher pres- 
sure ranges, problems of caustic em- 
brittlement, corrosion, silica scale on 
tubes, carry-over, and turbine blade 
encrustation are all encountered. Many 
such plants are employing evaporated 
feedwater as the simplest treatment 


Fig. 5—-Diagrammatic sketches of turbine types: (a) Non-condensing reaction 


turbine; (b) Condensing reaction turbine; 


(c) Single-extraction non-condensing 


turbine; (d) Double-extraction condensing turbine: (e) Two-stage impulse turbine: 
({) Diagram showing principle of single-wheel re-entry turbine 


under the circumstances, especial), 
where condensate represents a large 
proportion of the feedwater. Usually 
evaporation is not found necessary for 
less severe conditions, but some forim 
of water treatment is required in al.- 
most every case. Chemical water treat- 
ing methods (see eight-page Chem. ¢& 
Met. report on this subject, June 194] 
issue) have for their purpose the re- 
moval of turbidity and suspended 
solids, and reduction in the concentra- 
tion of dissolved solids. For the first, 
flocculation with alum plus settling 
and filtration are effective. Depending 
on the type of dissolved solids to be 
removed, processes such as the hot 
lime-soda process, sodium zeolite, 
and hydrogen zeolite methods are be- 
ing employed, the last a rather recent 
development for reducing total dis- 
solved solids by converting carbonates 
to CO,. Silica removal processes have 
also become important. Particularly 
at the higher pressures dissolved gases, 
chiefly oxygen and CO,, are bad actors 
in causing corrosion, and most water 
treatment schemes now provide for 
degasification. 

These various methods are all car- 
ried out external to the boiler. Re- 
cently the old style internal treatment 
has been reviving, under scientific aus- 
pices, for the purpose of preventing the 
formation of hard, adherent scale by 
solids precipitating in the boiler. Such 
treatments generally colloidal 
compounds, either organic or inorganic, 
with or without the addition of soda 
ash or sodium phosphate. Whatever 
the treating method, however, constant 
addition of new feedwater to the sys- 
tem results in a gradual build-up of 
dissolved and suspended solids, so that 
blowdown to maintain the solids con- 
centration within limits is as necessary 
today as in the pre-treating days; 
with these differences: Intermittent 
blowdown is still practiced, in spite 
of the advent of continuous blowdown, 
but there is usually an attempt made 
now to recover the heat in the blow- 
down, either by flashing to steam for 
the feedwater heaters, or in surface 
heat exchangers. Some plants supple- 
ment the system with “deconcentra- 
tors” to reduce the amount of blow- 
down, a method of continuously re 
circulating a part of the boiler water 
through an external sludge trap to 
remove the suspended solids before the 
water returns to the boiler. 

Caustic embrittlement continues to 
be a subject of argument. Originally 
blamed on a critical ratio of silica to 
total boiler water alkalinity, it was 
to be cured by maintaining a proper 
ratio of sulphate to alkalinity. The 
ratio was found to give too high a 
total solids content, with consequent 
foaming and carry-over. Fortunately, 
the boilers in which this trouble was 
encountered are mostly welded, so that 
evidently the strains and concentration 
cells present in riveted construction 
are absent, and embrittlement has not 
occurred after reducing the solids 
concentration. 
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Fig. 6—Westinghouse 5,000 kw. single-extraction condensing turbo-generators, 
operating at 650 lb. and 750 deg. in Industrial Rayon’s Painesville plant 


Water Heating and Deaeration— 
Feedwater heaters are of two types, 
open and closed. The open type is in- 
herently capable of deaeration, when 
properly vented, bringing the feed- 
water in contact in a closed vessel with 
exhaust or possibly live steam, by 
means of sprays, cascades or trays. 
The closed type is ordinarily a shell- 
and-tube or shell-and-coil heat ex- 
changer. After the feedwater heater, 
most plants use an economizer, which 
is a tubular gas-to-water heat ex- 
changer placed after the last boiler 
pass. Two distinct types are recog- 
nized: water heating and steaming. 
Two constructions are employed: 
either a design similar to a two-drum 
bent-tube boiler with substantially 
vertical tubes, or a nest of hairpin 
coils arranged horizontally. 

Steam Washers—Increased foaming 
tendencies at high temperatures and 
pressures, as well as the high steam- 
ing rates of modern boilers, have in- 
creased the need for adequate methods 
of preventing water entrainment, and 
resulted in improved entrainment sep- 
arators which are generally built into 
the boiler drum. Evidently one of the 
most effective methods is to employ 
both inertial effeets and washing of 
the outgoing steam with incoming 
feedwater. 

Air Preheaters—Surface type heat 
exchangers using either tubes or plates 
may be employed, and in addition, a 
regenerative type is also available. 
The first two differ little from heat 
exchangers employed for other gas 
heating. The regenerative type, as ordi- 
narily constructed, consists of a drum 
containing cellular metal passages, so 
arranged that air can be drawn down- 
ward through the passages to one side 
of the median line, with flue gases 
4ssing upward through the passages 
‘o the other side. Seals are provided 
bet ween the two passages to avoid 
mixing of the gases. As the drum 
rotutes slowly, heat from the flue 


gases is imparted to the metal cell 
walls after which this heat is carried 
around into the air stream and given 
up to the cooler air. 

Feedwater Pumps—In the lower ¢a- 
pacity range, the usual practice is to 
employ reciprocating pumps for all 
boiler pressures. In the range from, 
say, 100 to 300 or 400 g.p.m., however, 
both reciprocating centrifugal 
pumps are used while above this 
range, centrifugal types are almost 
universal. The centrifugals are neces- 
sarily of the multi-stage type. Numer- 
ous variations in design have been 
introduced in an effort to improve 
efficiency and balance the heavy end 
thrust at high pressures. Pumps are 
of the volute type for low to median 
pressures, say, to 800-1,000 Ib. per sq.in. 
and of the turbine, or diffusion, type 
for higher pressures. 

Condensers—Turbine condensers are 
always of the surface type, supplied 
with straight tubes. Improvements in 
methods of securing tubes to the tube 
sheets, and better tube arrangements, 
have characterized recent developments. 
On account of the enormous vapor vol- 
umes handled, steam condensers have 
tube arrangements which recognize the 
volume factor, and the decrease in 
volume as condensation proceeds. 

Accumulators—Plants having large 
peak steam loads of relatively short 
duration can often save the expense 
of additional boiler capacity, and op- 
erate the existing boilers at a steady 
and therefore more efficient rate, 
through steam storage in an accumu- 
lator. An accumulator of the Ruths 
type is an insulated pressure vessel 
containing water, with a number of 
distributing nozzles through which 
steam in excess of the immediate re- 
quirements can enter, to be condensed 
in contact with the water and so store 
its heat in the form of superheated 
liquid. Through provision of the 
proper regulating valves, an accumu- 
lator will condense and store the excess 
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when the line pressure tends to rise, 
and release steam when the pressure 
tends to fall on increased demand. 

Fans—Modern high performance 
boilers are rarely operated on natural 
draft, not alone because auxiliaries 
such as the economizer and air pre- 
heater reduce the draft available, but 
because of the better control of air 
supply when fans are used. A variety 
of types of fans are used for this 
purpose, including radial blade fans, 
multi-blade fans and designs with 
either forward or back curved blades. 
Consideration of fan characteristics in 
relation to the type of service de- 
manded is the determining factor. For 
control, discharge dampers are some- 
times used, but are relatively in- 
efficient. Control vanes in the inlet 
give better results. Sometimes vari- 
able-speed drive is used, either a 
variable-speed engine, or some form 
of mechanical variable-speed drive con- 
necting the fan to the motor. 

Gas Cleaners—To an increasing ex- 
tent, public opinion has tended to force 
power plants to the use of equipment 
for suppressing fly ash, cinders and 
dust. Most commonly, the equipment 
used for this purpose is of the inertial 
type, either a fan-type precipitator, 
or a trap with sinuous passages for 
catching the larger particles, or some 
one of the modern forms of high 
efficiency cyclone. For highest per- 
formance Cottrell precipitators are 
used in some of the large stations. 
Recently there has also been interest 
in the use of wet-type nuisance sup- 
pressors including wet cyclones, wetted 
baffle plates and grid-packed towers. 

Boiler Control—Modern boiler in- 
stallations, particularly the bigger ones, 
are largely automatic in operation, 
not to relieve the operator of responsi- 
bility, but to assist him in securing 
optimum performance. Some of the 
factors requiring measurement and/or 
control are as follows: In connection 
with the fuel supply, in the case of 
coal, large plants often spot tempera- 
ture indicators in the coal pile to 
guard against spontaneous combustion. 
Fuel weight must be measured to all 
boilers and the rate of supply con- 
trolled. In pulverized fuel installa- 
tions, the temperature and _ pressure 
in the pulverizer are important in 
insuring proper burner operation, In 
connection with the air supply, both 
temperature of the air from the pre- 
heater and the rate of air flow are 
important. Furnace draft is measured 
at various points, as indicative of flow 
and also of changing conditions (such 
as build-up of obstructions) in the 
boiler. In connection with the water 
supply, feedwater temperature and 
pressure must be measured, feedwater 
rate controlled and boiler level ad- 
justed within relatively close limits. 
As has already been indicated, boiler 
water composition control is also es- 
sential. Analysis and pH measure- 
ments may be necessary in this con- 
nection. 

During combustion in the furnace, 
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furnace temperature is an important 
measurement, together with control of 
the completeness of combustion, as in- 
dicated by flue gas analysis. For 
this purpose, CO, measurements are 
generally made from samples taken 
from one of the last passes of the 
boiler. Various measurements are also 
necessary on the steam produced, in- 
cluding pressure at the boiler, pressure 
and temperature after the superheater, 
and steam flow rate from the boiler. 
Finally, to button up the control, flue 
gas temperature and composition must 
be known. 


PRIME MOVERS 


In deciding whether to employ an 
engine or a turbine, several factors 
have to be considered. Small engines 
of the non-condensing type are more 
efficient than small turbines so that 
in such a case, with a process steam 
load, engines will ordinarily be chosen. 
On the other hand, for larger loads, 
particularly where steam may be re- 
quired at two or more pressures for 
process, turbines will ordinarily be 
used. Turbines have superseded steam 
engines entirely in the utility field, 
owing both to the considerable output 
required and to the fact that large 
turbines have an advantage over 
engines where cheap condensing water 
is available. This is not to say, how- 
ever, that turbines are definitely in- 
dicated as the choice in cases where 
power is produced as a byproduct of 
process steam. Improved lubrication 
methods, eliminating oil from the ex- 
haust, have been an important factor 
in advancing the smaller sizes of 
engine for this purpose. Engines have 
generally been limited to lower pres- 
sure operation, below 500 lb., but there 
appears to be no good reason why 
somewhat higher pressures cannot be 
designed for. 

Another field for engines is in the 
driving of boiler room auxiliaries, 
such as stokers and draft fans. Some 
smaller plants with process steam 
loads and relatively small mechanical- 
drive requirements have made _ eco- 
nomical application of the old method 
of producing mechanical power with 
an engine exhausting to process, and 
transmitting this power to equipment 
by means of a line shaft and belting. 

Engines—Design of steam engines 
has been well stablized for many years. 
Better materials, and refinements in 
control, lubrication and valve opera- 
tion have, of course, been introduced, 
but the engine remains today funda- 
mentally similar to its predecessors. 
Single-cylinder, double-acting vertical 
and horizontal engines are used to a 
large extent for auxiliary drives in 
sizes up to, say, 400 hp. For prime- 
mover service in driving generators, 
uniflow and four-valve engines are gen- 
erally used, sometimes in vertical 
multi-cylinder designs similar in ap- 
pearance to internal combustion en- 
gines. The multi-cylinder type is 
adaptable to bleeder service and in the 
vertical design takes less floor space, 


has lighter parts and can operate at 
higher speeds. Engines inherently are 
capable of operating at higher back 
pressures than turbines. Relatively 
low speeds compared with turbines, 
high starting torque and a full range 
of speed adjustability are outstanding 
engine characteristics. 

Turbines—Widest development in 
steam power equipment has taken place 
in the turbine field. A turbine is a 
device for converting the _ kinetic 
energy of a jet of steam issuing at 
high velocity from a nozzle into 
mechanical energy. Two effects are 
responsible for this conversion, the 
impulse (momentum) action of the 
jet against the turbine blades, and the 
reaction (inertia) of the jet as its 
direction is changed in passing through 
the blades. Two different methods of 
utilizing the energy of steam are em- 
ployed: impulse staging and reaction 
staging. In an impulse turbine, the 
total pressure drop of the steam occurs 
in a few stages, from one to ordinarily 
not more than three or four. In a 
single-stage impulse turbine all of the 
drop and expansion occurs in one set 
of diverging nozzles which impart a 
high velocity to the expanding steam. 
This velocity is then absorbed by the 
blades of a single turbine wheel. No 
pressure drop occurs in the blades. 

In a reaction turbine the pressure 
drop is taken gradually along the 
length of the machine as steam passes 
through alternate rows of stationary 
and moving blades designed to act 
as converging nozzles, thus tending to 
increase the steam velocity. This 
velocity increase, however, is imparted 
to the moving blades so that the final 
effect is decreased velocity. 

Still another method of imparting 
energy to the turbine is known as 
velocity staging. This is a modified 
case of impulse staging in which the 
steam passes through diverging nozzles, 
then in turn through a set of moving 
blades, a set of stationary blades to 
redirect the steam, and a second set of 
moving blades. All expansion takes 
place in the nozzle, the blades absorb- 
ing the velocity imparted to the steam. 
Most turbines today, both the im- 
pulse and reaction types, employ a 
velocity stage at the inlet end. 

In general, reaction turbines are em- 
ployed today for high capacity service, 
both in condensing and in _ non- 
condensing types. Impulse turbines, 
on the other hand, are employed for 
smaller energy output, as in the drive 
of pumps, fans, centrifugal compressors, 
and other auxiliaries. 

Reaction Turbine Types—A turbine 
reduces the pressure and energy con- 
tent of steam, and thereby produces 
mechanical energy at the shaft. About 
six different types of service are en- 
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countered, resulting in as many dif- 
ferent types of turbine arrangement. 
In the first place, a turbine intended 
only for power production will exhaust 
to a condenser at an extremely low 
pressure, resulting in a large expan- 
sion of the steam and requiring a 
rotor much larger in diameter at the 
condenser end than at the supply 
end. Or the turbine may exhaust in 
stead to process at a consideral)ly 
higher pressure, requiring a_ rotor 
which increases only slightly in di- 
ameter from the supply to exhaust 
end. Thus the condensing and non- 
condensing types are the two broad 
divisions. However, either type may 
discharge a part of the steam after 
partial expansion, an operation known 
as bleeding, or extraction. Custom- 
arily extraction turbines are arranged 
to extract at either one or two points, 
although a larger number of extraction 
points can be had if necessary. 

Two other principal variations are 
employed. One is known as the ex- 
traction-induction — type. Cireum- 
stances in a plant may be such that 
at certain times steam is required at 
some pressure which can be produced 
by extraction from the turbine, while 
at other times, as for example when 
waste heat becomes available, an excess 
of steam at this pressure may be 
available. In such a case an 
extraction-induction turbine can be 
used. When steam at the process 
pressure is required, the turbine will 
automatically supply it from the ex- 
traction point. However, when the 
steam supply at process pressure be- 
comes excessive and pressure tends to 
rise in the main, the turbine will take 
in the excess steam at the extraction 
point, utilizing it in power production 
and decreasing the high pressure 
steam requirements. A variation of 
this idea, known as the mixed-pressure 
turbine, inducts available lower pres- 
sure steam at some intermediate stage 
of the turbine and can operate on 
either high pressure or low pressure 
steam, or both. These two types are 
ordinarily condensing turbines. 


DIESELS AND GAS ENGINES 


So far in this report, only steam 
power has been considered. As ad- 
ditional sources of process energy, 
internal combustion engines are some- 
times employed, particularly for stand- 
by generating service and where 
process steam is not required. Except 
in the case of relatively small plants, 
say, under 2,000 kw., the diesel ap- 
pears to have little, if any, competitive 
advantage where power production 1s 
concerned. When the power is by- 
product, diesels cannot compete. Still, 
for standby purposes, and for locations 
where coal or utility power are eX 
pensive, diesels are definitely in the 
picture. Somewhat similar considera 
tions are involved with the gas engine, 
although obviously only in the rela- 
tively few locations where cheap g@* 
fuel is available can this type be 
considered. 
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Machinery, Materials and Products 


Improved Man Cooler 


SpoT cooLiInG of men working in hot 
locations is the purpose of a new con- 
centrated air-stream fan recently an- 
nounced by the DeBothezat Ventilating 
Equipment Div., American Machine & 
Metals, Inc., East Moline, Il. Known 
as the “Hy-V” air jet, the new cooler 
combines an axial-flow pressure fan 
with an aero-dynamically proportioned 
conversion nozzle in which the static 
pressure produced by the fan is con- 
verted into velocity energy. The fan 
wheel is said to operate always at 
peak efficiency, while curved radial 
vanes in the nozzle assist in producing 
an air stream of long, narrow jet 
effect, with minimum tendency to di- 
verge. These fans are being built 
for both floor and wall mounting, in 
diameters from 18 to 30 in., for de- 
liveries from 2,100 to 11,420 cu. ft. of 
air per minute. 


Pneumatic Belt Carrier 


DESIGNED especially for service un- 
der loading spouts and on belt feeders 
where the impact of heavy bulk ma- 
terials is excessive, a new pneumatic 
roller for conveyor belt carriers has 
been developed and announced by 
Stephens-Adamson Manufacturing Co., 
Aurora, Ill. To cushion the impact of 
materials and thereby prolong con- 
veyor belt life, the rollers in these car- 
riers are made up of a series of pneu- 
matic rubber units, 6 in. in diameter, 
and suggestive of miniature automobile 
tires. Much greater resiliency to shock 
and impact is claimed as compared 
with conventional carriers. The new 


Cross section of man-cooler 


rollers are mounted on a steel hub in 
which bearings and shafts are housed. 
Rollers have thick, wear-resisting 
treads and are inflated and permanently 
sealed to prevent loss of air. The new 
carriers are identified as the No. 711 
pneumatic impact type. 


Rotary Industrial Pump 


GENERAL INDUSTRIAL USE is the func- 
tion of an improved rotary pump re- 
cently announced by the Blackmer 
Pump Co., Grand Rapids, Mich. While 
employing this company’s basic bucket 
design, the new pump has been im- 
proved in various particulars to give 
increased quietness in operation and 
increase the life of the buckets from 
two to three times, according to the 
manufacturer. Streamlining of the in- 
let chamber permits the new pump to 
handle liquids of higher viscosity at 
rated operating speeds. The rated 
capacity of the pump, which is of the 
2-in. size, is 50 g.p.m. at rated speed 
of 460 r.p.m., with maximum rated 
pressure for lubricating liquids of 110 
lb. per sq. in., and for non-lubricating 
liquids of 75 lb. per sq. in. Viscosities 
ranging from naphtha to blackstrap 
molasses may be handled, according to 
the maker. Removable liners and 
strainers are optional equipment. Both 
single and twin pumps are available, 
for various types of drive. 


Bulk-Flow Conveyor 


CapaciTigs of from 1 to 140 tons per 
hour of granular or pulverized ma- 
terials of non-corrosive and  non- 
abrasive nature can be handled with 
the new Bulk-Flo conveyor recently 
announced by Link-Belt Co., 307 North 
Michigan Ave., Chicago, Ill. The new 
conveyor employs a closed trough in 
which is a specially designed chain, 
usually of malleable iron, to which 


Loop-type, Bulk-Flo elevators 
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solid peak-top flights are rigidly at- 
tached at every pitch. These flights 
divided the material in the conveyor 
duct into a continuous series of batches 
which are moved positively whether 
the load is full or only partial. Such 
conveyors are stated to be able to 
follow almost any desired path, hori- 
zontal, inclined, vertical or curvilinear, 
while any single self-contained unit 
may carry in all these directions in 
the same vertical plane. 

Conveyors may be fed or unloaded at 
various points to suit conditions. Re- 
quiring only about one-fifth the cross 
section of a bucket elevator of cor- 
responding capacity, the new conveyor 
is said to be extremely compact. Load- 
ing may be from bins, hoppers or 
chutes without flooding or overloading. 
One continuous conveyor may often 
serve where several units of other 
types would be required. Other advan- 
tages claimed include gentle handling 
of easily breakable materials, complete 
discharge, and self-cleaning action. 


Insulating Firebrick 


FoR TEMPERATURES in the range from 
1,600 to 2,600 deg. F., Johns-Manville, 
22 East 40th St., New York, N. Y., has 
developed a new line of insulating fire- 
brick available in four temperature 
limits. These brick are designed for 
direct exposure in a wide variety of 
furnaces, ovens and other heated equip- 
ment, except when subject to slag 
action or mechanical abuse. Type JM- 
16 is recommended for exposed surfaces 
to 1,600 deg. F. or for back-up service 
to 2,000 deg. F. Types designed as JM- 
20, -23, and -26 are for exposed or 
backup temperatures to 2,000, 2,300 
and 2,600 deg. F., respectively. The 
new line supplements this company’s 
Sil-O-Cel series of back-up insulating 
bricks for temperatures of 1,600, 2,000 


Insulating firebrick 
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and 2,600 deg. F. Such brick are pro- 
duced from a plastic refractory clay 
and an organic filler which, upon being 
burnt out during manufacture, gives 
a uniform controlled pore structure, 
according to the maker, and imparts 
characteristics of light weight, high 
strength and high insulating value. 


Cylindrical Plug Valve 


AN INTERESTING DESIGN of non-lubri- 
cated plug valve, developed for use in 
the petroleum industry, is now being 
marketed in other fields by the manu- 
facturers, Wheatley Bros., Tulsa, Okla. 
The new valve, which is shown in the 
closed position in the accompanying 
cross-sectional view, is made in sizes 
of 2, 3 and 4 in. for pressures of 175, 
500 and 800 Ib. Through the use of a 
mechanical seal, obtained by an_ in- 
genious method, lubrication is not re- 
quired. The valve plug is cylindrical 
in shape, and contains in recesses two 
sealing elements, which may be made 
from a plastic such as Micarta, or any 
desired metal. When the valve is closed, 
the sealing elements are forced against 
the seat by mechanical pressure ob- 
tained by foreing the screw at the top 
of the stem downward against steel 
balls which transmit the pressure 
through rods to the seals. To open, 
the pressure is taken off the seals and 
the valve turned through 90 deg., giv- 
ing a full-round, straight-through 
opening. 

This company has also introduced a 
line of swing-check valves in sizes 
from 2 to 10 in., for pressures from 
175 to 1,000 lb., in which the novel 
feature is the use of a synthetic rub- 
ber seat or ring to assure a positive 
seal regardless of grit, sand or foreign 
matter in the fluid being handled. 


Vertical Screw-Lift 


ELEVATION of bulk materials such as 
grains, seeds, ground limestone, cement, 
slack coal and similar solids is pos- 
sible by means of a new vertical screw- 
conveyor recently introduced under the 
name of Hammond Screw-Lift by the 
Screw Conveyor Corp., 729 Hoffman St., 
Hammond, Ind. The new conveyor con- 
sists of a compact, dust-tight, moisture- 
proof vertical tube, containing a 
vertical helicoid screw, fed at the bot- 
tom by a horizontal serew. The con- 
veyor may be driven from either bot- 
tom or top, by means of a totally 
inclosed lubricated drive unit, with 
forged steel cut-tooth gears, and roller 
bearings for all axial and radial loads. 
Power requirements are stated to be 
only slightly more than for bucket 
elevators of similar capacity. 


Jacketed Dissolver 


AN IMPROVED DESIGN of jacketed dis- 
solver, designed for either heating or 
cooling of the ingredients, has recently 
been produced by L. O. Koven & Bro., 
Jersey City, N. J., for a pharmaceutical 


_ Sealing 
{element 


Non-lubricated plug valve 


process involving the dissolving of 
metallic sodium. The design is sug- 
gested by the manufacturer for other 
operations such as dilution, extrac- 
tion, leaching or mixing, where an all- 
welded container built in steel, stain- 
less steel, copper silicon bronze, Monel 
metal or nickel can be used. The jacket 
is insulated and the mixer provided 
with a flat metal paddle mixer of U- 
shape, set so as to clear the bottom 
and sides of the vessel and permit 
withdrawing the contents while the 
mixer is operating. A quick-opening 
cover is provided. 


Electric Metal Spray 


METAL SPRAY GUNS have customarily 
employed a gas flame for melting the 
metal wire, and compressed gas to 
project the molten metal from the gun. 
A recent invention of M. U. Shoop of 
Switzerland, described as originator of 
the first metal spray gun, now does 
away with the use of compressed fuel 
gas, by melting the wire with an elec- 
trie are. The new Shoop Electro- 
Metallizing gun is now available in the 
United States and Canada from Her- 
man A. Holz, 116-18 West 14th St., 
New York, N. Y. 

The new Shoop process consists 
essentially in short-circuiting two con- 
ducting wires, atomizing the resulting 
drops of molten metal and projecting 
them by means of compressed air on to 
the surface to be metallized. A small 
luminous are is formed at the break- 
ing point, insuring continued melting 
of the wires which are fed forward by 
means of a turbine driven by the air 
supply. Owing probably to the highly 
ionized atmosphere and density of the 
metallic vapor in the are, it is not 
extinguished by the air blast. Depend- 
ing on conditions, the new process is 
said to be much faster than the old, 
sometimes even as much as 10 times 
faster. It is claimed that sandblasting 
of the surfaces to be coated can be 
dispensed with, owing probably to the 
much higher temperature of the par- 
ticles when they are deposited. The 
process is stated also to be considerably 
less expensive to operate in that com- 
pressed fuel gas and oxygen are not 
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Vertical screw conveyor 


New jacketed dissolvers 


required, the gun working on ordinary 
compressed air of 60 to 75 lb. pressure. 
Working with No. 18 B. & S. gage zine 
or steel wire, the new gun requires 
50 volts and 150 amp. a.c. or d.c. 


Improved Coke Conveyor 


INVENTED and patented by a coke- 
plant superintendent, an entirely new 
type of conveyor belt intended par- 
ticularly for coke wharf service is be- 
ing manufactured and sold by the 
B. F. Goodrich Co., Akron, Ohio. In 
coke wharf service severe abrasion 
occurs on only one-half the belt width 
and, with conventional belts, this half 
is worn out long before the other half. 
Abrasion rather than heat is the chief 
cause of wear, presuming that quench- 
ing is adequate. In the light of these 
facts, the new belt provides a double 
thickness of cover over the areas of 
greatest wear on both top and bottom 
of the belt. Thus, when abrasion wears 
down one side, the belt can be turned. 
The cover is made of a compound said 
to provide exceptional resistance to 
aging as well as abrasion. 


Ventilating Fan 


A NEw LINE of four-bladed ventilat- 
ing fans known as the Ventura cor- 
mercial type has been announced by 
American Blower Corp., 6000 Russell 
St., Detroit, Mich. The fan includes 4 
steel wall plate with die-formed inlet, 
rubber-mounted fan bearings and 
either V-belt drive or direct drive. Fan 
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diameters range from 24 to 48 in., 
with the corresponding wall plate sizes 
from 31 to 60 in. The V-belt drive 
type is recommended for applications 
requiring extremely quiet operation. 
The direct drive is suggested for ap- 
plications handling air containing ex- 
cessive moisture, grease, steam or im- 
purities and where noise is not a factor. 
Fans of this type with vapor-proof 
motors are listed for Class 1 Group D 
hazardous locations. 


Fluorescent Lamp Lenses 


FoR PRODUCING controlled fluorescent 
lighting, the Holophane Co., 342 Madi- 
son Ave., New York, N. Y., has de- 
veloped a series of prismatic glass 
lenses known as Fluorescent Contro- 
lenses. Three lenses are available, pro- 
ducing three basie light distribution 
patterns. The first, known as the in- 
tensive lens, produces normal “uniform 
spacing” lighting for horizontal sur- 
faces in industrial interiors of normal 
height. The second, known as the con- 
centrating lens, produces a rigidly de- 
fined focusing type of light distribu- 
tion, as for general illumination from 
a greater mounting height. The third, 
or extensive lens, is said to be particu- 
larly suited for areas where lighting 
of vertical surfaces is desired, or in 
low-eiling areas to permit economical 
wide spacing of units. Fixtures con- 
taining these lenses are available from 
a number of fixture manufacturers, 
made in types for flush, close-to-the- 
ceiling and suspension mountings. 


New Starters 


Two NEW STARTERS have recently 
been announced by Allen-Bradley Co., 
1311 South First St., Milwaukee, Wis. 
The larger one, a solenoid starter de- 


Commercial type ventilating fan 


signated as Bulletin 709, Size 4, has 
been developed for a maximum horse- 
power rating of 50 hp. at 220 volts and 
100 hp. at 440-550-600 volts. By em- 
ploying the solenoid design, the size 
of the starter has been greatly re- 
duced, compared with that of the 
clapper type starter which it replaces. 
The switch has only one moving part 
and is said to be simple in construc- 
tion and free from complicated mech- 
anism. Various types of inclosure are 
available, including weatherproof, dust- 
proof and cases proof against hazard- 
ous as well as corrosive gases. 

The second new type is a combina- 
tion starter available in ratings from 
2 hp. at 220-550 volts to 50 hp. at 440- 
550 volts. This starter is built in four 
sizes and designated as Bulletin 712. 
Combining a magnetic switch with a 
hand disconnect switch in the same 
inclosure is said to save wiring, insure 
greater safety for the operator and re- 
sult in a compact installation of im- 
proved appearance. 


Equipment Briefs 


FoR USE in atmospheres containing 
explosive grain dusts, Century Elec- 
tric Co., St. Louis, Mo., has announced 
a new explosion-proof motor which has 
been approved by Underwriters’ Labora- 
tories for Class II, Group G at- 
mospheres. In the new motors, which 
feature improved appearance and 
greater protection, the cooling air is 
forced through large air passages sur- 
rounding the motor closure, at a 
velocity which is said to resist clog- 
ging and to keep the air passages 
clean. 


SIMPLIFIED welding is claimed as the 
outstanding feature of a new a.c. elec- 
trie are welder just announced by 
Ideal Commutator Dresser Co., 1344 
Park Ave., Sycamore, Ill. Up to 15 
different welding heats between 20 
and 175 amp. are available, to give 
accurate heat and penetration con- 
trol. A reactance winding designed to 
act as a stabilizer is said to make 
striking and holding an are easy. Two 
voltages, 45 and 70 are used. The 
standard welder operates on 230 volt, 


New solenoid starter 


CHEMICAL & METALLURGICAL ENGINEERING e AUGUST 1941 « 


60 cycle current, employing welding 
rods from 1/16th to 5/32d in. diam- 
eter. Primary current varies from 1.75 
amp. at no load to 52 amp. at full 
load. 


A RECENT DEVELOPMENT of R-S Prod- 
ucts Corp., 4530 Germantown Ave., 
Philadelphia, Pa., is an improved but- 
terfly valve in which internal parts 
are machined to assist operation and 
obtain a tight fit between housing and 
vane. The line includes standard sizes 
from 2 to 48 in., for working pressures 
to 15 lb. A feature of the design is a 
pair of adjustable stops provided to 
stop the vane in either of two set 
positions between open and closed, to 
permit constant duplication of any set 
maximum or minimum opening. A 
graduated dial for spotting location 
of the vane is provided. Either hand- 
wheel operation through a self-locking 
worm and quadrant, or hand-lever op- 
eration may be employed. 


A NEW APPLICATION of the airfoil 
section used in modern airplane wings 
is in the deep-well and propeller pumps 
manufactured by the Peerless Pump 
Division of Food Machinery Corp., 301 
West Avenue 26, Los Angeles, Calif. 
The use of the airfoil design is said 
to have shown considerable improve- 
ment, imparting higher efficiency and 
better pump life. While the thicker 
vane sections are said to increase first 
cost somewhat, performance and life 
improvements are claimed to much 
more than warrant this increase. 


ELIMINATION of pulsation of pressure 
gages and reciprocating pump gov- 
ernors is the function of a new gage 
snubber known as the Campbell Micro- 
Bean, manufactured by the J. A. Camp- 
bell Co., 645 East Wardlow Road, Long 
Beach, Calif. The new snubber com- 
prises a small fitting in which is a 
filter and a taper-plug needle valve 
with an extremely slight taper for 
sensitive control of the shut-off. This 
micrometrie control enables the op- 
erator to select the desired opening 
with extreme accuracy. Any scoring of 
the valve which may eventually take 
place can be ground out by shutting 
off the valve completely two or three 
times. 


Fork USE in industrial plants gen- 
erating their own lighting current at 
voltages above 110, the Wabash Appli- 
ance Corp., Brooklyn, N. Y., announces 
a new high voltage Birdseye lamp made 
in six sizes from 100 to 1,000 watts 
and in 7 different high voltages from 
220 to 300 volts. The new lamp has 
an interior silver reflector and a nickel 
neck reflector disk to redirect light 
which would ordinarily be wasted 
through the neck of the bulb. 


A RECENT announcement of Johns- 
Manville, 22 East 40th St., New York, 
N. Y., describes a new method of con- 
structing walk-in dryers and ovens, 
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tunnel ovens and lehrs, employing 
Marinite, a combination § structural 
material and insulation which can be 
worked with carpenter tools in the 
same manner as wood. Panels consist- 
ing of one or more sheets of Marinite 
are used, completely eliminating the 
need for a steel casing. The material 
is stated to have a thermal conduc- 
tivity in B.t.u. per sq.ft. per deg. F. 
per inch of thickness of 0.57 at 200 
deg. F. and 0.65 at 800 deg. F. It is a 
solid homogeneous sheet made of as- 
bestos fiber with an inorganic binder, 
available in thicknesses from 4 to 1 in., 
in sheet sizes from 36x96 to 48x120 in. 


A RECENT ANNOUNCEMENT from AIl- 
legheny-Ludlum Steel Corp., Pitts- 
burgh, Pa., states that the integral- 
bonded, alloy-lined plate which it 
manufactures under the trade name of 
Pluramelt has been approved by the 
Boiler Code Committee of the Amer- 
ican Society of Mechanical Engineers 
for use in the construction of fusion- 
welded unfired pressure vessels. The 
ruling extends the list of acceptable 
armor or liner materials to include 
nine standard corrosion - resisting 
chrome and chrome-nickel alloys, and 
removes previous restrictions on in- 
clusion of armor thickness in design 
calculations. 


Gast Mec. Corp., Hinkley St., Benton 
Harbor, Mich., is marketing a new 


streamlined design of air pump with 
direct-connected 1/12th hp. motor for 
both vacuum and pressure service. The 
pump is of the rotary type, operating 
without gears, springs or valves, and 
is said to be of high efficiency, vibra- 


tionless and quiet in performance. 
Pump and motor together measure 
only 8} in. long by 44 in. in diameter, 
the air capacity being 0.5 c¢.f.m. 


Repair of holes, ruts and worn 
places in concrete floors is said to be 
facilitated by a new material known 
as Floor-Patch, recently announced by 
Truscon Laboratories, Detroit, Mich. 
The new material is non-shrinking and 
is said to adhere tightly to the sur- 
rounding concrete surface. It is ce- 
mentitious in nature, containing no 
tar, asphalt or portland cement. Suit- 
able for overnight repairs, the ma- 
terial is stated to set eventually harder 
than the concrete itself. Only water 
need be added at the time of use. 


HvuBBELLITE is the name of a new 
floor surfacing material recently de- 
veloped at Mellon Institute of Indus- 
trial Research, which has been put on 
the market by H. H. Robertson Co., 
1938 Winslow St., Pittsburgh, Pa. This 
material is a cement containing copper 
which prevents the growth of molds, 
such as that causing “athlete’s foot.” 
It also has the property of conducting 
electricity so as to prevent the ac- 
cumulation of static charges. It is be 
lieved by the manufacturers, therefore, 
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that the new flooring will be a valuable 
adjunct to explosives plants and those 
making and handling flammable and 
explosive solvents, ete. 


Homocorp is the name of a new 
type of rubber conveyor belt recently 
announced by Manhattan Rubber Mfg. 
Div., Passaic, N. J. Offering the flex- 
ibility of cord construction and ability 
to hold metal fasteners equally as well 
as fabric construction, the new belt is 
said to contribute to increased life and 
tonnage capacity. A new type of cord 
is combined with a new body construc- 
tion designed particularly for conveyor 
belt use, and not at present intended 
for, or applicable to, other rubber prod- 
ucts such as transmission belts. 


Round-Chart Potentiometer 


DeveLopMENt of cireular-chart 
potentiometer pyrometer having an en- 
tirely new balancing device for the 
null-point potentiometer mechanism 
has been announced by the Brown In- 
strument Co., Philadelphia, Pa. The 
balancing system of the new instru- 
ment is continuous. It has no gal- 
vanometer and is said to be unique in 
speed of response and sensitivity to 
minute temperature changes. Balancing 
is accomplished by a brushless, re- 
versible induction motor with built-in 
gear reduction which has ample power, 
according to the manufacturer, to drive 
the pen, pointer and slide wire. The 
rectangular case is tightly sealed 
against corrosive atmospheres. An 8-in. 
pointer indicates on a concentric 320- 
deg. circle, carrying l-in., easily read 
numbers, A 12-in. chart is employed. 


Ratio Controller 


HiGH ADAPTABILITY and easy conver- 
sion are claimed for a new instrument 
designed for the control of tempera- 
ture, pressure, rate of flow or liquid 
level, in a desired ratio to another 
related variable. This is now being 
offered by the Taylor Instrument Cos., 
Rochester, N. Y. The new ratio con- 
troller is direct-setting, the ratio be- 
ing changed by a simple screwdriver 
adjustment directly on a_ calibrated 
dial. The ratio can be changed through- 


Potentiometer pyrometer 


out the range of 0:1 to 3:1, direct or 
inverse. It is unnecessary to distur) 
the processing or remove the chart 
plate in making ratio adjustments. 
The new controller has two measuring 
systems, one the adjusting system 
which indicates or records only; and 
the other, the controlling system which 
may either indicate or record. The 
adjusting system resets the control 
point of the controlling system through 
a linkage arrangement according to a 
predetermined ratio. The action of the 
control system is the same as this 
company’s No, 120 R series Fulscope 
and may be used as a single-duty bi- 
recording controller when the ratio 
setting is zero. 


Chart Tear-Off 


A NEw Type of strip-chart tear-off 
device, developed by C. J. Tagliabue 
Mfg. Co., Park & Nostrand Aves., 
Brooklyn, N. Y., is available for 
Celectray recorders and recorder-con- 
trollers made by this company. This 
consists of a tear-off bar and a reroll 
with clip and tape. The clip, of a spe- 
cial design without springs, firmly 
grips the chart after a chart section 
has been removed. The new feature is 
claimed to be particularly useful for 
daily records, as well as for a complete 
record of a single batch or run. Short 
chart strips are easily filed for ready 
reference. The new feature provides 
for a minimum of chart waste. When 
daily records are required, a special 
chart can be furnished with hour mark- 
ings and sufficient space to allow for 
resetting on the correct time line. 


New ratio controller 
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Facts YOU NEED TO KNOW ABOUT... 


Vacuum Crystallizers 


For the efficient low cost crystallization of many 
solutions, particularly under corrosive conditions 


The vacuum crystallizer is used to cool 
solutions by evaporation in a vacuum and 
thus crystallize the solids out of solution. 
Because of its simplicity of design and 
over-all economy, it has become by far 
the most popular crystallizer in use today. 
It is particularly suited for handling large 
quantities of solution. It has furthermore 
proved of tremendous value in crystalliza- 
tion from acid and other corrosive solutions. 


ADVANTAGES 

Except for small capacities (several 
thousand gallons of solution daily), the 
vacuum crystallizer has a 40% to 50% 
lower first cost than mechanical crystal- 
lizers. In addition, its operating costs run 
some 30% to 40% less. With the excep- 
tion of the propeller-type agitator, the 
vacuum crystallizer contains no moving 
parts. Hence, maintenance costs are low 
and its availability is high. 

Since the vacuum crystallizer has prac- 
tically no moving parts, it can be com- 
pletely rubber-lined so that no metal parts 
contact the solution or vapor. Thus, when 
acrystallizer for acid solutions is required, 
the vacuum crystallizer is particularly 
applicable. 

Where space is at a premium, the 
vacuum crystallizer is also at an advan- 
tage because it requires relatively small 
floor space. 


LIMITATIONS 


Phere are a number of applications to 


Typical Vacuum Crystallizer Show- 
ing Side View of Agitator and Drive 


which vacuum crystallizers are not well 
suited. Among these are situations where 
the magma densities are too great to cir- 
culate freely. Heavy densities limit the 
rate of discharge and make it impossible 
to present fresh solutions to the vapor- 
liquor boundary for further cooling. 
Although it is possible, through the use 
of steam jet ejectors, to produce very low 
temperatures and therefore high yield 
with the vacuum crystallizer, tempera- 
tures generally do not go as low as can 
be produced in the mechanical crystallizer 
using a refrigerated cooling medium. 
Vacuum crystallizers also invariably 


SIGHT GLASS 
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require more headroom than mechanical 
types and this is sometimes a limitation. 


APPLICATIONS 
Up until a few years ago, the only 
vacuum crystallizer installations in this 


country were used for producing potash 
and borax in a western plant. Today, 
however, commercial installations are op- 
erating on copperas, Glauber salt, Epsom 
salt, ammonium sulfate, ammonium chlo- 
ride, sodium potassium ferricyanide, am- 
monium fluotitanate, zinc sulfate, citric 
acid, and various other organic chemicals. 


PRINCIPLE OF OPERATION [ium 


The solution is fed into the crystallizer 
body, where a steam jet booster main- 
tains a vacuum and causes boiling. As 
the vapors are boiled off, the solution is 


Swenson offers vacuum crystallizers 
of the batch and continuous type, 
with or without boosters. These can 


be built in steel, rubber-lined steel, 
nickel, nickel-clad steel, stainless steel, 
stainless-clad steel, and lead-lined 
steel.Write for complete information. 


cooled, causing the dissolved solids to 
crystallize out. The cooled solution and 
suspended crystals are removed by the 
discharge pump. 


SWENSON EVAPORATOR COMPANY 
Division of Whiting Corporation 15669 Lathrop Ave., Harvey, Lil. 2 
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Sulphite 
Pulp 


N°“ THAT THIS COUNTRY is cut off 
from foreign sources of sulphite 
pulp, domestic supplies have taken 
on greater importance. One of the 
newest mills producing unbleached 
pulp is at Everett, Wash. It is a unit 
of the Pulp Division of Weyer- 
haeuser Timber Co. The accompany- 
ing pictures illustrate some of the 
essential stages in the process in use 
in this mill. The drawing is a flow- 
sheet of a typical sulphite pulp mill. 

The basie principle of sulphite 
pulp produetion has undergone prac- 
tically no change in more than 50 
years. But during that time, and 
to an exceptional degree in the past 
few years, a large number of re- 
finements and improvements have 
been made. 

At the Everett mill hemlock logs 
are chipped and cooked in digesters 
with a solution of calcium bisulphite 
in sulphurous acid and steam. In 
this treatment the cellulose fibers are 
freed of ligneous materials and cer- 
tain other constituents of the wood. 
When the cooking is completed chips 
are discharged into blow-pits, break- 
ing the softened wood into individual 
fibers. The spent cooking liquor is 
drained off and the fibers washed. 

The fibers in water suspension 
flow by gravity to knotters, narrow 
fumes lined or the bottom with rows 
of slots, in which the knots are re- 
moved. The suspension then flows 
to riffers where the nap of the felt 
lining on the bottom ensnares the 
foreign particles. Riffled stock, over- 
flowing several dams, spills onto 
chromium plated sereens. It is next 
thickened and directed to storage 
tanks, where it is held in readiness 
for the drying process. 

Pulp drying begins with the over- 
flowing of stock from a head box, 
where consistency is held at one 
percent. Suspended fibers flow 
evenly onto the top side of the fine 
mesh wire of the drying machine. 
As water drops through the wire, 
fibers remain on top to form a thick 
sheet of wet pulp. The sheet is 
further dried by press rolls and in 
a vacuum chamber. The dried, con- 
tinuous sheet emerges and is eut in 
oblong pieces of uniform size. These 
are baled and are ready for shipment. 
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a Hemlock log is hoisted from pond and placed within reach of head-rig, a saw 
which reduces every log into canis in a succession of lengthwise cuts 
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HERE’S A NEW CRANE SERVICE 


PLEASE PASS ALONG 


written: primarily 


~~ 


While thes bulletin 


T 


_ON THE JOB!) 


wrers 


TO HELP YOU AVOID PLANT INTERRUPTIONS 


Crane announces publication of a new series of 
Shop Bulletins designed to help you train new 
maintenance men and improve the work of vet- 


erans. Bulletin No. 1 is now ready. It covers work- 


CRAN 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 


manship—shows a lot of practical hints on how 
to install and service piping equipment. Ask your 
Crane Representative—or write us—for copies to 


be distributed among your maintenance force. 


CRANE CO., GENERAL OFFICES: 
836 S. MICHIGAN AVENUE, CHICAGO 
VALVES * FITTINGS + PIPE 
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RAYMOND 
DOUBLE 
WHIZZER 

ROLLER MILL 


“TYPICAL PRopuct 


Spray Lime 
Synthetic Resins. 
Pigment Materials 
Sulphur) 
Oxide 
Tale, Soapstone 
Limestone 
Kaolin 


SUPERFINE MA 


Ox... @ other powdered products within a fineness range of 60% 
passing 100-mesh to 99.75% minus 325-mesh or finer. Then 


the Raymond Roller Mill with double whizzer offers you these 
advantages: 


1. Instant fineness control, simply by changing speed of revolv- For a ” 


ing whizzer while mill is running. 2. Constant uniformity of 
particle size at any degree of classification. 3. Removal of 
surface moisture from material while pulverizing. 4. Rejection 
of impurities by automatic throw-out attachment. 


Last, but not least, is the increased capacity, due to the SINCE 1887 
efficiency of the whizzer separator, and the many advanced 
features in mill design. This mill makes possible the com- 
mercial production of high fineness materials on a profitable 
basis. 


Raymond Purverizer Division 


COMBUSTION ENGINEERING COMPANY, INC. 


Sales Offices in Principal Cities + In Canada: Corporation, Ltd., Montreal 


e AUGUST 19}1 ¢ CHEMICAL & METALLURGICAL ENGINE! RING 


| 
j 
a 
| 
<=. 
at 
h 
aq bi 
E. 
| ar 
| la 
wi 
lu 
wi 
| 8t) 
res 
th 
mg 
lu: 
hn 
an 
| ve! 
ray 
Tes 
Cu: 
| Ba: 
q tri 
: | CH 


see 


RING 


TAPPI FALL MEETING WILL BE 
HELD AT ANN ARBOR 


Members of the Technical Associa- 
tion of the Pulp and Paper Industry 
have selected the campus of the Uni- 
versity of Michigan at Ann Arbor as 
the scene for the fall meeting of the 
association which will be held Sept. 
16-19. Room accommodations will be 
in the residence halls of the University. 
Members traveling from the east may 
be interested in taking the overnight 
cruise from Buffalo to Detroit. If a 
sufficient number take this cruise, buses 
will meet the steamer at the Detroit 
dock and go direct to Ann Arbor. 

Registration will open on the morn- 
ing of Sept. 16 and the first general 
session is called for 9 o’clock in Rack- 
ham Lecture Hall at which Dean Craw- 
ford of the University of Michigan will 
welcome the association and W. H. 
Swanson, president of TAPPI will 
respond. The early sessions will be 
devoted to problems of the industry 
under present unsettled conditions. 
Later on, technical sessions including 
topics such as pulp bleaching, coated 
papers, surface sizing, pigments, and 
materials of construction, will be im- 
portant in the program. 

Mills in Kalamazoo, Detroit, Ypsi- 
lanti, and Port Huron will be visited 
and on the final day of the meeting a 
visit is scheduled to the Ford Motor 
Co. and to Greenfield Village, Dear- 
born. 

Arrangements for the meeting are 
under the direction of R. A. Hayward. 
Kalamazoo Parchment Co., W. K. 
Kidder, Allied Paper Mills, and D. W. 
McCready, University of Michigan. 


NEW LABORATORY FOR 
BATTELLE INSTITUTE 


The fourth major building expansion 
program in recent years is under way 
at Battelle Memorial Institute, Colum- 
bus, Ohio, where a $160,000 addition to 
the process metallurgy laboratory 
building is under construction, Clyde 
E. Williams, Institute director, has 
announced. Additional space for en- 
larged research programs concerned 
with the study of chemical and metal- 
lurgical processes on a pilot-plant scale 
will be provided for when the new 
structure is completed. 

The expansion is the result of a 
continued increase in the Institute’s 
research for industry, particularly in 
the fields of coal preparation, raw 
materials beneficiation, hydrometal- 
lurgy, pyrometallurgy, electrometal- 
lurgy, and foundry practice. 

Because of current world conditions 
and the resultant emphasis on the de- 
velopment and ultilization of domestic 
raw materials and substitute materials, 
research by American industry has 
greatly increased, Mr. Williams stated. 
Current research investigations at 
Battelle are instituted partly by indus- 
tries closely associated with the de- 
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fense program and partly by those 
industries that are anticipating the 
adjustments of the post-emergency 
period with new and improved products 
and reduced production costs. 

The new structure will be 70 feet 
by 105 feet in plan, with five full 
floors, and will provide 35,000 square 
feet of additional space. Its steel, 
brick, and concrete construction will 
conform with that of the other Insti- 
tute buildings. Office-laboratory facili- 
ties are planned for fifty additional 
research engineers and technicians. 


REDUCTION PROPOSED IN NUMBER 
OF PAINTS AND COLONS 


A reduction in the number of 
colors of paints and varnishes and 
specific packaging recommendations 
are suggested in a proposed revision 
of Simplified Practice Recommendation 
R144, submitted to the paint and var- 
nish industry by the National Bureau 
of Standards. 

Details of the proposed revision were 
worked out at a recent joint meeting 
of the Standing Committee in charge 
of reviewing and revising the existing 
Simplified Practice Recommendation 
and the Simplification Committee of 
the National Paint, Varnish and 
Lacquer Association. 

The revision proposes to reduce the 
number of colors of oil paints, enamels, 
varnishes, ete., included in the current 
issue of the recommendations, from 
218 to 153, or 30 percent, and number 
of colors for water-mixed paints, from 
127 to 101, or 20 percent. 

Of particular importance is the 
recommendation to eliminate the half- 
gallon can and 30-gallon, or half 
drum, both of which it is felt should 
be discontinued in order to reduce the 
number of different containers that 
must be used for paint products, and 
in order to conserve steel and tin, so 
urgently needed for defense purposes. 
Paint sold in half-gallon cans repre- 
sents only 94 percent of the total gal- 
lonage, according to the committees’ 
estimate. 


ANTI-FREEZE SHORTAGE 
FEARED BY WASHINGTON 


Shortage of anti-freeze next winter is 
certain to be serious unless new sup- 
plies of typical organics for these pur- 
poses can be developed. OPACS is work- 
ing from the standpoint of civilian sup- 
ply because OPM has taken for defense 
uses all available alcohol and methanol. 
Some glycol anti-freeze will be avail- 
able because it is already in the dis- 
tributing systems in small containers. 
But little more of that valuable chem- 
ical can be prepared and used in this 
application after the initial supplies 
are gone. 

Whiskey distillers have been asked 
to make more industrial alcohol. New 
production from petroleum by im- 


portant refiners is contemplated. Even 
makeshift methods for production of 
methanol are talked about, and may 
materialize. 

Obviously no more shipping for 
bringing molasses for alcohol usage is 
contemplated. Boat space is too pree- 
ious. Hence other raw material, more 
characteristic of beverages than indus- 
trial alcohol, may be necessary. 

A two-price system may have to be 
deveeloped in order to stimulate new 
output as a temporary expedient. The 
government does not wish all alcohol 
and methanol prices to advance, as this 
would burden the defense program. 


CALCIUM-SILICON PLACED ON 
PRIORITY LIST 


Calcium-silicon, used for the treat- 
ment of certain high-grade steels needed 
for defense production, was put under 
full priority control on July 28 in a 
General Preference Order signed by E. 
R. Stettinius, Jr., Director of Priorities. 
The order requires consumers of cal- 
cium-silicon to file reports with their 
suppliers when placing orders, and 
states that the Director of Priorities 
will issue instructions for the alloca- 
tion of all available supplies to cus- 
tomers. 

At the present time there is only one 
producer. This company’s monthly pro- 
duction is considered insufficient for all 
defense and civilian needs. Scheduled 
deliveries of calcium-silicon may be 
made during August as planned, but 
deliveries thereafter, beginning with 
September deliveries, can be made to 
consumers only in accordance with in- 
structions from the Director of Priori- 
ties. Defense orders for calcium-silicon 
must be accepted by producers in pref- 
erence to non-defense orders. 


SOLVAY PROCESS CO. WILL MAKE 
SYNTHETIC PHENOL 


The Solvay Process Co., subsidiary 
of Allied Chemical & Dye Corp., will 
construct a plant at Syracuse, N. Y. 
for the manufacture of synthetic 
phenol. It is reported that a process 
developed by Solvay engineers will be 
used. Last year, The Barrett Co., an- 
other Allied subsidiary, started manu- 
facture of synthetic phenol at Frank- 
ford, Pa. 
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News from Washington 


WASHINGTON NEWS BUREAU. McGRAW-HILL PUBLISHING CO. 


A “all-out” plan is now obviously 
necessary for much of chemical 
process industry if it is going to carry 
the increasingly heavy load being 
placed on it. The programs for alumi- 
num, magnesium, ammonia, explosives, 
chlorine, anti-freeze, and fats and 
oils, all of which are described below, 
are but part of the problem which 
confronts chemical engineering man- 
agements. 

Far more serious than the new and 
heavy load is the series of economic 
problems lately imposed. It is evident 
that draftees and National Guard 
members will stay in the Service far 
beyond the single year. Inflationary 
problems are increasingly difficult with 
wage rises and new taxes stimulating 
the uptrend of prices. Shortages of 
raw material can be expected in many 
lines. Shortages of every kind of 
metal for equipment and construction 
already is serious. And there is no 
let-up in sight. 


More Light Metals 


During mid-July O.P.M. completed 
its aluminum program with the recom 
mendation that five companies build 
seven new plants to produce an addi- 
tional 600 million pounds per year of 
this metal. 

The new magnesium program was 
just taking shape at the beginning of 
August. It, however, is far from com- 
pletion, as the total requirement of 
that ultra-light element is 400 million 
pounds per year, about 13 times the 
already stimulated 1941 output. 

The placing of aluminum plants is 
governed by available power. Alcoa is 
to build three of the seven new plants 
and to help with engineering on two 
others. The total domestic capacity 
by mid-year 1942 is expected to be 
1400 million pounds. And 200 million 
pounds of Canadian production will 
also be available each year. 

The Bureau of Mines has recom- 
mended (and 0.P.M. will presumably 
accept the proposal) the production of 
alumina from alunite of Utah for at 
least one of the new Western aluminum 
reduction plants. The Kalunite process 
recommended will, in the judgment of 
the Bureau, supply 120 million pounds 
per year of alumina for at least 10 
years at a cost that is not excessive. 
The mineral is first roasted to drive 
off water, then treated with sulphuric 
acid and potassium sulphate. Potash 
alum is crystallized and then decom- 
posed in an autoclave to form basic 
alum and K,SO, and finally alumina. 
Potash and SO, are byproducts. 


Magnesium Plans 


Magnesium plans at the month-end 
were less definite. There had been no 
Official announcement of any contracts, 
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but it was known that four alkali com 
panies were nearing completion of 
negotiations with R.F.C. Each is 
scheduled to build a magnesium plant 
using a process which electrolyzes 
magnesium chloride. The Unien Potash 
raw material will be concentrated 
brines from Carlsbad. Mathieson Alkali 
is reported as planning to use dolomite. 
Brines or dolomite will supply Michi- 
gan Alkali and Diamond Alkali with 
their raw material. 

By the first of 1942 it is hoped that 
the Dow output of magnesium will 
approach 100 million pounds per year. 
Permanente output depends on the suc- 
cess of the first unit, which was sched- 
uled to start operation in August. If 
it works as hoped, the aggregate (5 
unit) eventual output at Permanente 
will be 40 million pounds. The charac- 
ter of the contracts of the four alkali 
companies above mentioned had not 
been announced early in August, but 
it is expected that in the aggregate 
these four firms will produce about 
120 million pounds per year of metal. 
There will thus remain for negotiation 
an output of 140 million pounds before 
the total required production capacity 
is scheduled. 


Petroleum Coordination 


Experienced petroleum executives are 
working under Petroleum Coordinator 
Harold L. Ickes to set up a trans- 
portation program adequate to mini- 
mize the shortage of gasoline and fuel 
oil in the northeastern states. Among 
the measures contemplated are heavier 
lading of tankers, use of seized foreign 
tankers, more rapid shuttle service, 
new pipe lines, accelerated rail move- 
ment, increased water shipment on the 
rivers and bays with craft not capable 
of sea-going service. In the aggregate 
about half of the lost tanker capacity 
can probably be made up without 
serious difficulty. But some shortage 
of petroleum products from Virginia 
to Maine seems certain. Voluntary 
economy in gasoline consumption dur- 
ing the holiday season has been dis- 
appointing. Some form of rationing is, 
therefore, anticipated in August. 

All this petroleum problem is aggra- 
vated by threats of coal shortage or 
the shortage of rail facilities for coal 
handling into areas of increased indus- 
trial activity. The power shortage 
continues to be serious, especially in 
southeastern states. Most promising 
prospect of relief comes from the dis- 
tress of certain manufacturing estab- 
lishments who will not be able to get 
metal raw material and, therefore, 
will not need coal, oil, and power in 
customary quantities. This is small 
comfort to these establishments, but 
does assure some substantial measure 
of relief for defense industry. 

The power problem of the country is 


being attacked by newly named Chief 
Power Consultant J. A. Krug, who 
has come to O.P.M. from T.V.A. The 
early hope is for 2 or 3 million kilo- 
watts of additional capacity. But the 
long-time program indicates that at 
least 10 million kw. of additional 
hydroelectric and steam-electric capac 
ity will be sought. 


Forced Labor Shifts 


Priority on man-power, even by 
commandeering men from one plant to 
use in another, is certain to develop 
before long. There has been no official 
announcement of this. But unofficially 
important government executives admit 
the plan. 

Certain industries are likely to bene- 
fit; others are likely to be seriously 
hurt by this program. Any firm that 
has difficulty in getting labor for 
manufacturing desired by the govern- 
ment will be aided. Other manufac- 
turers, for example those producing 
novelties or specialties regarded as 
unnecessary, may have their labor 
taken away from them. 

Attempts to check this plan in Wash- 
ington at this time generally lead to 
official denials that anything so drastic 
is contemplated. But positive evidence 
is available that extreme measures are 
being studied for application this fall. 
Intermediate steps will come first, but 
ultimately the government will see to 
it that those plants which it wishes to 
have run at full capacity are ade- 
quately staffed for as many shifts per 
week as are desired. Where necessary 
to take the needed labor away from 
some other manufacturer, there will 
not be much hesitancy in taking even 
that drastic action. 


Chlorine Priorities 


On July 28 formal priority regula- 
tions were imposed on chlorine. These 
gave customary preference to Army, 
Navy, and British needs under priori- 
ties AA to A-10 inclusive. Civilian 
preferences were initially ignored by 
this order, but are being handled by 
the OPACS chemical unit. Obviously 
interruption of chlorine supply for 
water treatment will not be tolerated. 
But equally obvious is the plan to cut 
severely into some of the other major 
civilian applications. Less bleaching 
of paper may be expected. And cuts 
in chemical synthesis with chlorine are 
sure unless new capacity can somehow 
be developed, which, at best, means 
considerable delay. 

Government officials are giving spe 
cial attention to three possible sources 
of supply. Diversion of chlorine from 
paper companies who make their own 
gas and caustic may be considered. 
There is a remote possibility that the 
new Chemical Warfare Service Arsenal! 
chlorine units may be asked to supply 
either other military needs or even 
civilian purposes if the C.W.S. can 
spare some of its capacity for a short 
time. Also the magnesium program 
will come in for some scrutiny. Son: 
of the new processes produce market 


e AUGUST 1941 e CHEMICAL & METALLURGICAL ENGINEERING 


ary. 
} 
J 
a 
il 
ti 
fe 
ir 
p 
u 
n 
m 
: re 
ch 
vi 
he 
be 
ha 
tic 
to 
er. 
pr 
pu 
J to 
tor 
by 
fi 
Ope 
of 
est 
no 
4 hag 
Jul 
bui 
CH 


able quantities of chlorine. Other 
processes either require all the chlo- 
rine made by electrolysis or may even 
require purchase of chlorine. The latter 
types will naturally be discouraged 
as compared with the former if the 
chlorine situation gets worse, as ex 
pected. 

At the first of August there had 
been no final effort to determine which 
chlorine users will have to do with- 
out, other than some of the paper 
companies. Washington has already 
discovered that it is not safe to cut 
casually into chemical production. 
Such a cut made hastily often pro 
duces secondary effects worse than the 
original troubles which were being 
“cured”. 

One important shift is suggested. 
however, by the fact that the making 
of ethyl fluid for high-octane gaso- 
line is the biggest single use of chlorine 
in America. Petroleum Coordinator 
Ickes has already suggested that all 
premium grades of gasoline be aban- 
doned in the interest of economy of 
transport. If that is done, as seems 
quite possible, then the requirement 
of the industry for ethyl fluid will be 
curtailed largely. And the supplies of 
chlorine now going into ethyl chloride 
(for tetra-ethyl lead) and to release 
bromine from sea water may both be 
diverted to other synthetic chemical 
applications and to defense and water 
supply uses. 

When the civilian allocation pro- 
gram was announced by OPACS on 
July 31, the following activities were 
assured “adequate supplies of chlor- 
ine”: “Water purification, sewage 
treatment, sanitation, refrigerant gases 
for existing equipment, slime control 
in industrial plants, preparation of 
products for medicinal use, and preser- 
vation and processing of food prod- 
ucts.” The fact that other uses were 
not provided for in this first order 
merely means that OPACS was not yet 
ready to decide which uses would get 
chlorine or how much would be pro- 
vided for each. It was anticipated, 
however, that by mid-August a num- 
ber of these important matters would 
have been settled. 


Munitions Plants 


Production of lead azide and addi- 
tional ammonium nitrate was added 
to the Army’s munitions plant pro- 
gram during July as a number of 
previously announced plant sites were 
put under contract. 

The lead azide works will be added 
to the duPont-operated TNT-DNT fac- 
tory at Wilmington, Ill. To be built 
by Stone & Webster, the plant will cost 
*869,000. The second nitrate works 
first is at Muscle Shoals, to be TVA- 
operated) will be built on 2800 acres 
of land near Baxter, Kan., at a cost 
estimated at $17,700,000. No operator 
nor contractor for this establishment 
had been arranged for at the end of 
July. 

Unofficial information indicated that 
the two new ammonia plants to be 
built at Monroe, La., and Louisiana, 


Mo., will be operated by Commercial 
Solvents Corp. and Hercules Powder, 
respectively. Contracts were not an- 
nounced as of the end of July. While 
individual capacities are not announced, 
these plants plus the expansion at 
Morgantown, W. Va. brings to about 
1,000 tons a day the government- 
financed ammonia output. A 200-ton 
ammonium nitrate plant will be built 
at Baxter Springs, Kans. 

A specially-formed Cities Service 
Defense Corp. was designated operator 
of the picric acid plant previously an- 
nounced for Marche, Ark. Lummus Co. 
of New York will design and build the 
works at a cost of $8,554,000, with 
Cities Service installing machinery 
costing $3,553,420 to bring the total 
cost to $12,107,420, one-half more than 
originally estimated. 

Expansion of earlier munitions 
plants put under definite contracts dur- 
ing the month included $9,252,911 for 
the Trojan Powder-operated TNT-DNT 
works at Sandusky, 0.; $25,761,820 
to add TNT-DNT-Tetryl production to 
the Brecon Loading Co. (Coca Cola) 
smokeless powder works at Childers- 
burg, Ala.; $4,405,407 to enlarge the 
Atlas Powder shell loading assembly 
at Ravenna, O.; and $18,848,000 for 
the duPont ammonia works at Mor- 
gantown, W. Va. 

First of the shell loading assemblies 
of the second plant program to reach 
formal contract stage was that at 
Texarkana, Tex. The plant will be 
operated by Lone Star Defense Corp., 
a specially-created subsidiary of B. F. 
Goodrich Co., which was given $33.- 
500,000 of Army funds for sub-con- 
tracting construction work and instal- 
lation of equipment. 


OPACS Chemical Units 


Two difficulties are interfering with 
plans to establish chemical units in 
the price control and the civilian 
supply divisions of OPACS. First, 
there is the difficulty of finding any 
men with actual experience in chemi- 
cal market analysis who can be per- 
suaded to take jobs in these new 
units. All such workers are already 
so busy that even these important 
government posts are spurned by many 
of the worthwhile “availables”. 

The second difficulty comes from 
the quarrel which continues between 
O.P.M. and OPACS. The older brother 
of this pair (O.P.M.) has a fairly 
complete chemical organization in- 
tended to serve production, purchase, 
and priority functions. OPACS execu- 
tives are willing to cooperate with 
this group. But they feel that they 
must have certain additional staff 
people to give special attention to both 
civilian supply and price questions. 
There has even been uncertainty within 
OPACS as to whether it would have 
two chemical groups or one. That 
question had not been finally settled 
early in August. It may remain in 
an uncertain stage for some time 
despite the engagement of new per- 
sonnel. 

It has not yet been determined 
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whether the new chemical industry 
committee which will advise on chemi- 
cal problems at O.P.M. will serve in 
the same relationship to OPACS. 
There is some hope that it will, in 
order to insure real cooperation all 
around. The only certain thing as 
August opened was that the objective 
of the “one-stop service station” in 
Washington for the chemical industry 
had not yet been achieved. 


New CWS Arsenal 


Plans are well along for the new 
Chemical Warfare Service arsenal at 
Huntsville, Alabama. About $40 mil- 
lion is being spent on that project, 
which will include extensive chemical 
manufacturing units. 

Preparation for chemical warfare 
now includes extensive manufacture 
and loading of incendiary shells. Pre- 
liminary preparation is also being 
made for toxic gas and other chemical 
warfare offense materials. Reliable 
reports reaching Washington from 
Russia and the Orient indicate that 
already Axis use of toxic materials 
has been undertaken on modest scale. 
This means that C.W.S. must be ready 
to manufacture and load ammunition 
of this character also. 

One of the ‘principal complications 
in present C.W.S. programs is oc- 
easioned by the necessity for reserving 
official announcements on certain sub- 
jects. It is well known that huge 
additional quantities of chlorine will 
be required by this Service, but pre- 
cise estimates cannot be given to the 
industry as yet, not even to companies 
which are expected to cooperate in 
later manufacture. Incidentally, one 
of the important reasons why huge in- 
creases in magnesium requirement 
have been announced by the Army 
is that the demand for incendiary 
bombs of several types has been multi- 
plied several fold as compared with 
the estimates of even a few months 
ago. 


Silver Replaces Tin 


Shortage of tin may force rapid 
industrialization of silver. This may 
go so far as to cause the government's 
reserve stock of metal to be drawn on 
should commercial supplies be short. 
Most immediate factor to this end is 
the proposal from National Academy 
of Sciences to O.P.M. that silver be 
substituted extensively for tin in 
solder. 

The Academy report assumes that 
next year it may be necessary to elim 
inate three-quarters of the tin ordi- 
narily used by American industry either 
through replacement or by some “do- 
without” plan. The remaining quarter 
of the normal supply could be pre 
pared by U.S. smelting of Bolivian ore 
and in careful use of secondary metal. 
Of course, the present stockpile would 
go largely direct to defense uses, or 
would be allocated to industry for 
manufacture under defense orders. 

Other tin economies recommended 
include extensive substitution of glass 

(Please turn to page 122) 
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COLLEGE DEFENSE TRAINING 
ENTERS NEW FIELDS 


Widening of the sphere of activity 
of the Engineering Defense Training 
program is emphasized by appointment 
by U. S. Commissioner of Education, 
John W. Studebaker of three additional 
members to the committee of prominent 
engineering educators advising staff 
members of the U. S. Office of Edu- 
cation, on broad policies relating to the 
training of defense workers by the na- 
tion’s colleges and universities. 

To conform with the broadened scope 
of this program its title is being 
changed from “Engineering Defense 
Training” to “Engineering, Science, and 
Management Defense Training.” 

New Advisory Committee members 
are Homer L. Dodge, dean of the 
Graduate School, University of Okla 
homa, Clare E. Griffin, dean of the 
School of Business Administration, 
University of Michigan, and N. W. 
Rakestraw, professor of chemistry, 
Brown University. Dr. Dodge will ad- 
vise on matters relating to the training 
of physicists, Dr. Griffin on the training 
of production supervisors, and Dr. 
Rakestraw on the training of chemists. 

Other members of the Advisory Com- 
mittee who have served since last fall 
are Andrey A. Potter, dean of engineer- 
ing, Purdue University (chairman) ; 
F. L. Bishop, secretary, Society for the 
Promotion of Engineering Education; 
R. E. Doherty, president, Carnegie In- 
stitute of Technology; Gibb Gilchrist, 
dean of engineering, Texas A. and M.; 
H. P. Hammond, dean of engineering, 
Pennsylvania State College; W. O. 
Hotchkiss, president, Rensselaer Poly- 
technic Institute; R. S. McBride, con 
sulting engineer, Washington, D. C.;: 
Thorndike Saville, dean of engineering, 
New York University; C. C. Williams, 
president, Lehigh University; B. M. 
Woods, professor of mechanical engi- 
neering, University of California, and 
Allen W. Horton Jr., U. 8S. Office of 
Education. 


INJURY RATES IN CHEMICAL 
PLANTS ROSE LAST YEAR 


The National Safety Council in re- 
porting on accident rates in the chemi- 
cal industry in 1940 places frequency 
at 8.65 reportable injuries per million 
hours worked; severity at 1.33 days 
disability per thousand hours worked. 
The frequency rate is two-thirds the 
average for all industries. The severity 
rate is only slightly below the general 
average of 1.44. 

The 1940 injury rates for chemical 
plants averaged 10 percent higher in 
frequency and 6 percent higher in 
severity than for 1939. The changes 
in both rates compare unfavorably 
with no change in frequency and a 
reduction of 1 percent in average 
severity for all industries. 

Chemical plants have had average 
reductions of 74 percent in frequency 
and 29 percent in severity since 1926. 
The frequency reduction is larger than 
the average of 69 percent for all in- 
dustries but improvement in severity 
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is only three-fifths the general reduc- 
tion of 50 percent. 

Frequency rates were lowest in 
plants manufacturing plastics, alco- 
hol and solvents, and industrial gases, 
averaging less than three. Severity 
rates were lowest in alcohol and sol- 
vents manufacturing, industrial gases, 
and laboratories, averaging 0.13 and 
lower. 

The Old Hickory, Tenn., plant of the 
E. I. duPont de Nemours & Co., holds 
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the best all-time no-injury record in 
the industry. 

The 1940 experience of chemical 
plants was generally unfavorable in 
comparison with results in most in- 
dustries. While frequency rates aver- 
aged 31 percent below the all- 
industries rate of 12.52 and chemical 
plants ranked 9th among 30 major in- 
dustries, this was a drop from 7th 
place ranking in the preceding year. 
The industries rank in severity was 
18th compared with 17th for 1939. 


JUNIOR CHEMICAL ENGINEERS 
ELECT OFFICERS 


The Junior Chemical Engineers of 
New York, organized four years ago, 
have elected officers for the ensuing 
year as follows: Francis B. White, 
Foster-Wheeler Corp., president Howard 
Ten Broeck, Socony Vacuum Oil Co., 
vice-president; John R, Callaham, 
Chemical & Metallurgical Engineering, 
secretary-treasurer; and Herbert Quina, 
American Agricultural Chemical Co., 
assistant secretary-treasurer. Heading 
the various committees are: program— 
William H. Healey, General Chemical 
Co.; membership—Robert L. Zapp, 
Columbia Carbon Co.; publicity— 
Albert K. Ackoff, Westvaco Chlorine 
Products Co.; banquet—Richard de 
Wolfe, M. W. Kellogg Co. 


EMILE PFIZER MADE BEQUESTS 
TO OLD EMPLOYEES 


The will of the late Emile Pfizer, 
president of Charles Pfizer & Co., who 
died in New York on July 19, was ad- 
mitted to probate at Somerville, N. J., 
on July 31 and revealed that it in- 
cluded bequests totaling $237,000 to 
employees who had seen years of serv- 
ice with the Pfizer company. The 
bequests ranged from $250 to $4,000. 
The will disposed of an estate of 
$3,000,000 and ten hospitals and insti- 
tutions in the metropolitan area will 
eventually share in the residuary 
estate. 
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PRIORITIES DIVISION HOLDS 
MEETINGS WITH CONSUMERS 


E. R. Stettinius, Jr., Director of 
Priorities, announced last month that 
the Priorities Division will hold a series 
of training courses during the next 
several months for business and indus- 
trial priorities specialists. These meet- 
ings will be open to officials appointed 
by their companies or trade groups. A 
number of plants recently have ap- 
pointed members of their staffs to spe- 
cialize on priorities problems. 

More than 100 priorities specialists 
from the steel industry attended the 
first training clinic, heard members of 
the Priorities Division staff explain pro- 
cedure, and took part in round table 
discussions on problems which have 
arisen in their field. The second course 
was for trade association executives. 

Under the present plant future meet- 
ings will be held only for homogeneous 
groups from one industry so that the 
discussions may be properly concen- 
trated on problems within that indus- 
trial area. 


COURSE IN CHEMICAL ANALYSIS 
AT BROOKLYN POLY 


An intensive course in applied 
chemical analysis, designed to give 
competency in laboratory practice 
connected with national defense, 
started Aug. 4, at the Polytechnic In- 
stitute of Brooklyn, Professor Ray- 
mond E. Kirk, institutional representa- 
tive for engineering defense training 
courses has announced. Sponsored by 
the U. S. Office of Education, the course 
will be given in both day and evening 
classes, without cost, to qualified 
applicants who have successfully com- 
pleted at least two years of college 
chemistry, including one term of 
quantitative chemical analysis. 


TITANI"JM PIGMENT CO. WILL 
BUILD NEW PLANT 


The Titanium Pigment Co., sub- 
sidiary of the National Lead Co., has 
acquired a large tract of land at 
Tehawus, N. Y. which will be used as 
a site for a new plant to include pro- 
duction units, storage and distributing 
buildings and a housing development 
for its employees. It is reported that 
the total cost of the project will be 
around $5,000,000 with the Wigton- 
Abbott Corp., New York as the con- 
tracting builders. 


CONFERENCE ON DISTRIBUTION 
IN BOSTON 


The Thirteenth Boston Conference 
on Distribution is scheduled at the 
Hotel Statler, Boston, on Oct. 6-7. 
This conference is styled a national! 
forum for problems of distribution and 
is sponsored by the Retail Trade 
Board, Boston Chamber of Commerce, 
in cooperation with Harvard University 
Graduate School of Business Adminis 
tration, Boston University College o! 
Business Administration, and Massa 
chusetts Institute of Technology. 
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GERMANY ESTABLISHES INTERNATIONAL CARTELS AS 
PART OF NEW EUROPEAN ECONOMY 


Special Correspondence 


ee cartels, some new and 
some reorganized, are playing a 
large part in German plans for build- 
ing a Continental European economic 
bloc. Recent renewal of the German 
iron and steel cartel is significant 
because it includes not only Ger- 
man plants but also plants’ in 
Luxembourg, Lorraine, Eastern Upper 
Silesia, and Austria, most of which 
had been members of the International 
Steel Cartel which broke up at the out- 
break of the war. Leading German 
steel interests have pooled resources 
and are operating Lorraine iron ore 
mines under direction of the Herman 
Goering concern with production being 
earried out as sub-contracts from Ger- 
man firms or for the “account of the 
Reich.” A woodpulp cartel to re- 
place the sulphite cartel which col- 
lapsed at the outbreak of the war was 
organized toward the end of 1940 and 
includes the chief pulp producers and 
exporters of Europe, chiefly the Scan- 
dinavian countries, Slovakia and Ger- 
many. Similar cartelization has taken 
place in the fields of cement, glassware, 
cellulose, rayon, staple fiber, wood- 
construction, and even zippers and will 
probably be expanded to coal, potash, 
synthetic nitrates, ete. 

International cartels, now  follow- 
ing more political than private objec- 
tives, originated in the 1870's, and 
were formed chiefly in Central Europe, 
where they tended to alleviate harm- 
ful effects upon economic interests 
caused by the political disunity of the 
area. In 1914, of 114 cartels, the two 
largest groups were in the chemieal 
field with 19, and coal, ores and metal, 
which were represented by 22 separate 
cartels. Germany has generally fos- 
tered the cartel idea in Burope. By 
1928, 12 new chemical cartels had been 
formed, the most notable being in the 
potash field, where French and Ger- 
man competition required some regula- 
tion. Despite animosities the various 
cartels helped to overcome economic 
dislocations. In the present war it 
has been easier for the chemical than 
for other German industries to co- 
ordinate activities in Nazi-occupied 
territories, especially since large Ger- 
man corporations, as I, G. Farben, 
have long been cartel members as well 
as important stockholders themselves 


| in many of the central and eastern 


| prohibited any 


| the war, 


European and 
concerned. 
That the large corporations are not 
free of restrictions, however, is  in- 
dicated by increasing governmental 
control as well as the growing tax 
burden they are carrying. On June 
21 of this year a government decree 
increase in corpora- 
tion dividends for the duration of 
unless the dividends have 


Seandinavian plants 


| been less than 6 percent, in which 
; ease they can be raised to that level, 


which is to be considered as the 
“norm” for returns in the future. 
Dividends of 6 to 7 percent will be 
taxed one-half percent of the nominal 
capital they represent, and those from 
7 to 8 percent, two percent, while for 
dividends above 8 percent, the tax will 
admittedly be prohibitive. This is 
being done to raise revenue, to direct 
capital to desired channels, as well as 
to force “undercapitalized” concerns 
to restore greater accuracy in balance 
sheets for general tax purposes. 
The Polish chemical industry has now 
been well incorporated into the Reich 
machine, although much of its output 
especially of fertilizers, is primarily 
for local consumption. Former Polish 
state-owned factories have been in- 
corporated into a_ specially-adminis- 
tered “Werke des General Gouverne- 
ments A. G.” with the Herman Goering 
concern taking over direction especially 
of the heavy industries. This mam- 
moth state concern has interests that 
now include mining, smelting, manu- 
facturing, and shipping branches. The 
largest chemical factory in Poland is 
the Moscice plant near Tarnow in 
Eastern Upper Silesia, which processes 
salt, coal, and air, and produces nitrate 
fertilizers, ammonia, and nitric acid 
as well as sodium hydroxide and 
chlorine. Arrangements are being 
made to include phosphate fertilizers 
in the production program of this 
plant, which was completed by the 
Germans in the World War and was 
taken over by the Polish government 
when the area was ceded to Poland 
after the Upper Silesian plebiscite in 
1921. Nearby is a second large enter- 
prise, the Pionski powder factory near 
Radom, which formerly produced 
powder and explosives. Also close to 
Upper Silesia and the former German 
boundary are two plants at Kielce 
and Rudniki near Czestochowa, pro- 
ducing fuming and concentrated sul- 
phuric acid and tanning materials. 
Another large plant, turning out cel 
lulose as raw material for the rayon 
industry is located at Niedemice, 
utilizing local wood and pyrites. The 
Jermans have taken over a fairly wel! 
developed pharmaceutical industry, 
which includes 45 plants in the Gen 
eral Government, of which 32 are in 
Warsaw and the remainder in Cracow 
Czestochowa, Kielce, and Radom. 
Polish laborers are working in in 
creasing numbers in the Reich to re 
lieve the acute labor shortage caused 
by the large numbers of German mel 
bearing arms. Besides 1.3 million 
foreign agricultural workers, includ 
ing war prisoners, there are now 4p 
proximately 1 million foreign skilled 
laborers voluntarily working in the 
Reich. The total was raised from 
670,000 at the beginning of the year, 
and has recently reached the mil- 
lion mark. Of these, approximately 
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300,000 are Italians, 218,000 Scandi- 


navians, French, Belgians and Hol- 
landers; and 46,000 Slovaks. About 
400,000 of them are employed in the 
building trades and the remainder in 
iron and metal industries and mining. 
They are housed in large barracks in 
the suburbs of large cities, with 100 
dormitories already built or being 
built around the city of Berlin alone. 
Other industrial centers where foreign 
workers are concentrated,—whenever 
possible in separate dormitories for 
each nationality,—are in the Ruhr, in 
Braunschweig, in the Austrian mining 
and smelting plants around Linz, and 


in the central German lignite mining | 


area, 

Most of the workers are under con- 
tract for one year’s labor, although 
they are allowed vacations twice a 
year to return to visit their families, 
they are paid the same wages as Ger- 
man workers in the same jobs, gen- 
erally do not have to pay rent in the 


dormitories, and are permitted to send | 


a large part of their wages home. 

To make more workers available 
for industries considered essential for 
the conduct of the war, a further re- 
duction of consumer-goods production 
has been carried out in the past few 
months. Capacity of occupied terri- 
tories is being utilized as much as 
possible. In this way the Reich has 
been able to attain a fair degree of 
self-sufficiency and at the same time 
is trying to lay the foundation for 


a post-war continental economy—all of | 


which, of course, presupposes a Nazi 
victory. Nethertheless, there are still 
a number of products that have not 
been heretofore produced in western 
Europe or are unproduceable there. 
Chief among these is oil. 


chances of diverting Soviet Russian 


The Reich’s | 


oil production for her own use depends | 


entirely on the outcome of the present 
Soviet-German clash. Mining machinery 
is another item on which continental 
Europe in the past depended largely 
on imports. Then there are such 


specialized raw materials as vegetable | 


oils, tropical woods, coffee, cocoa, tea, 
cotton, wool, tin, and rubber which are 
not available in Europe. Synthetic 
rubber production, however, is defi- 
nitely beyond the experimental stage. 


Even before the outbreak of the war, | 


synthetie rubber, and 


that included | 


13 different patented types of Buna, | 


Supplied over 40 percent of German's 
consumption; in the meantime the 
ratio has of necessity become much 
higher. In addition to synthetie rub- 
ber, regenerated and natural rubber, 
the Reich apparently has enough sup- 
plies of cotton, sulphur, carbon black, 
and zine oxide necessary for tire pro- 
duction at least. 


One item that is pinched in spite 
of apparent abundance of deposits and | 
producing capacity is coal and coke. | 


The “Deutscher Volkswirt” admits 
that the supply of industrial coke is 
far helow current needs and that great 
diffiiulties are being experienced in 


sup; lying Sweden and other countries 


how dependent upon the Reich, 
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Do you know how a 
fire-fighter kills fires? 


INSIDE INFORMATION 
ON EXTINGUISHERS 


The LUX extinguisher 
is two-thirds filled with [ 
liquid carbon dioxide, 
under 850 lbs. pressure. 
This terrific fire-fight- 
ing punch is pent up 
within the cylinder, © 
ready to batter fire the instant 
it is unleashed. 


When the valve is 
opened, liquid carbon 
dioxide leaps up into 
syphon tube to nozzle 
where it turns to gas. 
Expanding 450 times 
its stored volume, this 
blizzard of fire-killing carbon 
dioxide snow-and-gas, pene- 
trates to every part of the fire 
area, smothering flame. 


HOT DOPE ON FIRE 


Physics books 
say any sub- 
stance will burn, 
if heated in the 
presence of suffi- 
cient oxygen. Best 
way to kill most fires is to re- 
move oxygen. That's how a rug 
or blanket smothers some fires; 
that’s how LUX fights blazes. 


with a blast of 
LUX snow-and- 
gas, you drive 
away oxygen, 
blanket the blaze 
with carbon dioxide. That 
chokes flames. LUX carbon 
dioxide is a lightning-fast ex- 
tinguishing agent, one of the 
fastest known to science. 


When you hit fire 


SPLIT-SECOND 
EXTINGUISHING 


Wherever you have a fire haz- 
ard in flammable liquids or 
electrical equipment, there's a 
LUX portable, a LUX wheeled 
unit, a built-in LUX System to 
handle it. 

Do you have all the facts 
about LUX protection? Do you 
know about the small trigger- 
control 2- and 4-pounders? Have 
you considered fixed-systems 
for your severe hazards? Mail 
the coupon. We'll send you a 
full report. 


You may send 
information on: NAME... 
CHECK YOUR CHOICE COMPANY 
(CD LUX Portable Extinquishers 
LUX Built-in System Protection 7.DDRESS 
AUGUST 1941 e 


Walter Kidde & Company, 1:. 


833 West Street 


Bloomfield, N. J. 
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STABILITY OF PRICES FOR CHEMICALS THREATENED BY 
TRANSACTIONS IN THE RESALE MARKET 


ue Manufacturing Chemists’ Asso- 
has recently made a graphic 
presentation of the course of chem- 
ical prices from 1913 through May of 
this year. The presentation is based 
on U. S. Bureau of Labor indexes and 
shows that the trend of the chemical 
price index has been consistently down 
ward since the peak rise in 1916. The 
most significant feature of the com 
pilation is the marked contrast shown 
in the price movement throughout the 
first World-War period and that re 
ported from the time hostilities broke 
out in Burope in 1939 up to the 
present. 

In the first war period, this country 
was more dependent upon imported 
chemicals than it was in 1939 and the 
curtailment—and even elimination 
of shipments from abroad threw the 
market wide open to speculative in- 
tluences which soon spread to the dis 
tribution of domestic chemicals. In 
1939 we had a well rounded chemical 
industry, the greater part of distribu 
tion was effected by direct contracts 
hetween consumers and producers or 
aceredited representatives of pro 
ducers, As a result, prices from 1939 
to date have been largely stabilized, 
speculative trading has been held to a 
minimum, and consumer-needs have 
heen filled in an orderly way. 

For a long time a sellers market 
has existed and based purely on the 
law of supply and demand, with com- 
petitive forces inoperative, it would 
have been possible to mark prices up 
sharply without affecting the volume 
of trading. Yet producers chose to 
maintain a stable market and to 
further protect their customers, re- 


fused to accept orders from sources 


which had no consumer standing. It 
is true that, in recent months the 
price curve has turned upward but 
revisions have been far from general 
and have been so limited in scope as to 
do little more than absorb all or a 
part of increased manufacturing costs. 

The orderly price movement which 
has held true in the sale of the great 
bulk of chemicals has not been ob- 
served in the spot market where limited 
amounts of the scarcer chemicals have 
changed hands at prices somewhat 
reminiscent of the exorbitant levels 
reached in 1916. As raw materials be- 
come diverted more and more to direct 
defense projects, the supply for regular 
industrial use is eut down and greater 
incentive given to bootleg stocks. 
Hence this aggravating situation may 
hecome worse unless restrictive meas 
ures are taken. 

Certain consumers of chemicals are 
believed to be contributors to the sup 
plies which have figured in resale 
transactions. These concerns place 
orders for chemicals supposedly for 
their own use but place part of the 
goods in the hands of resellers who 
push up prices as high as the trade 
will stand. This not only creates a dis- 
torted impression regarding sales prices 
but also takes advantage of small users 
who do not go direct to producers for 
their supplies. This practice has con- 
tinued long enough for the industry 
as a whole to take cognizance but if 
producers were to join forces in an 
effort to identify the nominal cus- 
tomers who are acting as second-hand 
sources of supply, they, in turn, might 
be open to charges of illegal agree 
ments in restraint of trade. 

There are two corrections that can 


be worked, and both are needed. The 
purchasers of chemicals who have been 
patronizing the bootlegging factors 
should stop their present buying prac- 
tice. It is not necessary for them to 
pay high prices of this sort. They are 
damaging their own cause when they 
trade in this fashion. They should go 
to primary producers, explain their 
needs, and be cared for. 

In the second place, those acquainted 
with this practice should report the 
facts. This is not tattling. It is an 
urgently needed public service. The 
chemical division of the civilian allo- 
cation unit in OPACS is organized to 
handle such cases. It is not a police 
man. But it does have the job of see 
ing to it that civilian users of chem 
icals are supplied according to their 
need. This gives authority to with 
hold from those who do not have need, 
as well as the responsibility for sup- 
plying those who do. Incidentally, 
therefore, there is a basis for that 
needed official cooperation from Wash 
ington which can help to stop this 
highly undesirable practice. 

Whenever and wherever unreason 
ably high spot prices for special chem- 
icals are encountered, the facts should 
be determined. If this is the result of 
bootlegging, which may often be the 
ease, then official action should be 
sought. A few sharp disciplinary ac 
tions from Washington will do more 
to clean up this unfortunate situation 
than anything else which has hap 
pened thus far. Everyone will gain 
from such a clean-up except those who 
are profiteering by bootlegging. 

The comparatively small advance in 
the average price level for chemicals 
in the last two years is all the more 
commendable in view of the numerous 
factors favoring higher costs of pro- 
duction. It is noted that several price 
adjustments were made in the last 
month. 
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% In this modern era, people are 


coming more and more to a fuller reali- 
zation of the great roles played by little 
things . . . trifles that assume tremen- 
dous importance. 

Sub-microscopic amounts of vitamins 
exert a tremendously favorable influence 
on heaith. A few unfriendly bacteria may 
cause disease. And, in a very similar 
manner, small amounts of impurities in 
industrial or reagent chemicals can doom 
certain delicate industrial processes. 

To check the purity of its products 
and so furnish added safety to its cus- 
tomers’ processes, General Chemical 
Company employs its highly efficient 


spectrographs, as part of its analytical 


procedure, to detect the possible pres- 
ence of just such impurities. 

This is only one example of what 
General Chemical’s advanced equipment 
and modern research facilities mean to 
its customers . . . only one of the many 
valuable services rendered to them 
before they use the product. 

Also, in the development of new 
products and in the constant improve- 
ment of others, General Chemical 
Company Research stresses the impor- 
tance of “tremendous trifles” . . . the 
small refinements that often make such 
a big difference. 

Further reason why it pays to be a cus- 


tomer of General Chemical Company. 


BGENERAL CHEMICAL COMPANY 


40 RECTOR STREET, NEW YORK, N. Y. 


Sales Offices: Atlanta * Baltimore * Boston ¢* Bridgeport (Conn.) * Buffalo * Charlotte (N.C.) 
Chicago * Cleveland * Denver ¢* Detroit * Houston * Kansas City * Milwaukee * Minneapolis 
Newark (N.J.) * NewYork ¢ Philadelphia * Pittsburgh * Providence (R.I.) * St.Louis * Utica (N.Y.) 
Pacifie Coast Sales Offices: San Francisco * Los Angeles, 
Pacific Northwest Sales Offices: Wenatchee (Wash.) * Yakima (Wash.) 
In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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Today—before you lose more profits— 

get in touch with Pangborn engineers. See 

how your problems will be logically analyzed. See how easy 
and inexpensive it will be—to wipe out the robbers Dust, 


Grime and Waste. 


PANGBORN 
a CORPORATION 


HAGERSTOWN- MARYLAN D 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 
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WASHINGTON NEWS 
(Continued from page 115) 


containers for beer and acid or cor- 
rosive foods which may not readily 
be canned in thin-tin coated metal. 
Extensive replacement of dipped tin 
plate is contemplated by the use of 
more thin electroloytie tin plate. Also, 
black (untinned) steel or lacquered 
steel should be extended, according to 
the Committee, beyond the field of 
paints, lubricating oils, and similar ma- 


| terials which have already abandoned 
| heavy tin-coated cans. 


Chemical Miscellany 


Refractory Shortages—Both chromite 
and magnesite refractories are in 
creasingly difficult to secure as im 
ports are unavailable. To reduce the 
drain on the chromium supply, the 
use of chromite in refractories is now 
limited to defense orders or for urgent 
maintenance and repair work. Close 
inventory control is required. 


Priority Training—O.P.M. Priority 
Division has been sending businessmen 
to school. Recognizing the difficulty of 
meeting complicated technical rules, 
Director Stettinius has provided 
clinics at which representatives of 
closely related industry can be schooled 
to facilitate cooperation with the gov- 
ernment and to speed up the getting 
of proper priority allowances for those 
who deserve them. 


Tariff Cuts—-A further trade agree- 
ment with Cuba has been undertaken 
and the State Department announces 
that certain mineral raw materials, 
low-grade sugars and molasses, cer- 
tain tobaccos, and a few foods may 
have present duty rates lowered. In- 


| dustry representatives are also strug- 


gling with Congressmen in the hope 
that they can prevent the granting of 
authority to waive duties on com- 
modities certified by any government 
agency as required for defense. In- 
dustry spokesmen urge that the col- 
lection of duties is merely a bookkeep- 
ing transaction and that the govern- 
ment does not gain anything by repeal. 
They feel that commodities brought in 
duty-free during the emergency may be 
so conditioned afterward as there is 
no time limit in the original bill. It is 
argued that the measure as proposed 
would transfer tariff-making power 
from Congress to any government 
agency concerned with defense. 


Trade Blitzkreig—Uncle Sam is full) 
embarked on a program of economik 
warfare. This has both positive and 
negative aspects. The Hemisphere pre 
gram is being increased to provide 
more buying power through Latin 
America, by taking increased mineral 
supplies needed in the United States. 
Of benefit to chemical process industries 
among recent arrangements are il 
creased supplies of lead from Mexico, 
Canada, and Peru, and an increased 
zine supply from the Argentine All 
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SELLING 


States. Of the opposite effect is the 
requirement that American enterprise 
stop doing business with hundreds of 
firms which are on the official black 
list. Of course, American opportunity 
to have tremendous economic influence 
is seriously limited by the shortage of 
shipping space. If Uncle Sam had big 
cargo fleets at his command, he could 
maneuver many world _ situations 
through economic influence that would 
respond to such controls even more 
promptly than to military action. 


Research and O.S.R.D.—The President 
established the Office of Scientific Re- 
search and Development as a unit in 
the Executive Office of the President. 
Dr. Vannevar Bush, president of Car- 
negie Institution of Washington, is the 
principal executive officer. President 
James B, Conant of Harvard University 
succeeds Dr. Bush as chairman of Na- 
tion Defense Research committee, which 
now becomes the main project and 
planning unit of O.S.R.D. Thus, greater 
influence and higher official status is 
accorded to the same executives who 
have been leading the defense research 
activities for some time. 


Cotton Linters —Civilian allocation of 
cotton linters was announced August 
1, Restriction was placed on the seed 
crushing plants as to the length and 
character of various linter cuts. Preser- 
vation of supplies of high grade linters 
for explosives making is the objective. 
Some conversion of staple cotton into 
short lengths for use in plasties and 
for explosives is being studied by the 
Department of Agriculture and by 
other government and industry groups. 

Economic Defense—To give maxi- 

mum influence to the new board of 
economic warfare, Vice President Wal- 
lace was named as chairman of this 
“Beonomie Defense Board”. Controlled 
import and export programs are to 
he developed, supplementing the Hemi- 
sphere projects already under way and 
extending this type of commodity con- 
trols to a world-wide program. 
_ More Rail Movement—Washington is 
lorcing rail movement of many goods 
that have previously been handled by 
coastal shipping. New lower carload 
rates on crude sulfur and trainload 
rates of certain commodities like 
petroleum and phosphate rock are al- 
ready in force or planned for the im- 
mediate future. The main obstacle is 
that even rail facilities are becoming 
short. Hence, active steps are being 
taken to speed up unloading and re- 
handling of freight cars. At the first 
of August it looks as though freight 
tar priorities will have to be estab- 
lished by early Fall. 


Wood Chemical Institute 
Will Move To Bradford 


Wood Chemical Institute, Inc. will 
move on Sept. 1, from the Albee 
Building, Washington, D. C., to 
Tern. inal Building, Bradford, Pa. J. 
A. McCormack has been elected sec- 
retary-treasurer, to succeed Dr. M. H. 
Haer el, resigned, who will maintain 
his address at the Albee Building, 
Washington. 
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regardless of 

weight—densities— 

fineness—consistencies 


% The Sturtevant Dry Batch Dustless Blender is not an 
ordinary mixer. It is designed to scientifically blend 
materials, Ist, of varying weights and sizes to a definite 
chemical analysis, 2nd, of various sizes together, 3rd, with 
colors to a precise exactness. It is leak proof because 
of its dustless construction. There are no internal mov- 
RECEIVING ing parts to break down the original composition of 
materials as the Sturtevant way to accomplish this is to 
deliver the weighed and assembled substances for the 
mix into a large drum, while it is slowly rotating. Both 
intake and discharge are through the same opening which 
is closed by a valve during mixing and opened in dis- 
charging position, by the simple throwing of a lever, 
when mixing is completed. As the material enters, it is 

' picked up by a series of revolving buckets and carried to 
DISCHARGING the top of the mixing chamber where 
it is thrown into the stream of incom- 
ing feed. This in itself plus the revolv- 
STURTEVANT ing action is ideal mixing but in addi- 


AIR SEPARATORS tion, the materials are forced from 


.. for removing fine (dust) particles both sides to the middle of the drum, 
from materials milled or in their natural 
state. 25% to 300% increased mill capac- adding another mixing action with no 
ity . . . 10 to 50% lower power consump- m . 
tion. Cover range from 40 to 400 mesh. separating effect thus producing the 
Capacities almost unlimited. Send de- ° ° 
tails of your problem . . . we will gladly perfect mix. Light substances do not 


make recommendations. 


float and remain unmixed. 


STURTEVANT 
Li STURTEVANT MILL CO. 


HARRISON SQ. 

BOSTON, MASS. 
CRUSHERS ¢ GRINDERS ¢ SEPARATORS CONVEYORS 
MECHANICAL DENS and EXCAVATORS ¢ ELEVATORS ¢ MIXERS 
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CORK SHORTAGE... id what were doing about it! 


()* Uncle Sam’s priority list, 
cork is up near the top among 
the critical items . . . because our 
government is building up a two- 
year supply to meet any emergency. 
Hence cork insulation—one of your 
important needs—is being diverted 
into the vast stream of defense ma- 
terials. That is the situation we 
face together. Seeing it clearly is 
the first step toward a joint solution. 
Right now there is a very limited 
amount of corkboard available 
above the needs for defense. To 
conserve existing supplies it has 
been necessary to withdraw tem- 
porarily from the roof insulation 
field and from some other fields 
not concerned with the preserva- 
tion of perishable food products. 
Under these circumstances there 
is a job for both of us to do. We see 
our task as a twofold one. First, we 
are doing our very best in an at- 
tempt to serve the many loyal cus- 
tomers and friends who have de- 


124—8 


pended on Armstrong Insulation 
Service for so many years. We are 
forced, in more instances than we 
like, to ask for patience with delays 
and restrictions. The second part of 
our job has to do with the months 
and years ahead. Our people are 
working hard—and a lot of mid- 
night oil is being burned—to the 
end that Armstrong may continue 
to serve you with efficient, lasting 
insulation. We pledge you that no 
effort is being spared. 

As far as your part of this joint 
job is concerned, we have one sug- 
gestion that we feel will help both 
of us. When you begin to think 
about any new insulated construc- 
tion, call in an Armstrong insula- 


tion engineer early—when plans 
are being formulated—so that he 
can anticipate your insulation needs 
well in advance of actual construc- 
tion. Then there will be time to 
offer suggestions which may help 
to avoid delays and costly changes 
later on. This early discussion will 
give us the best chance to help 
solve your insulation problem in 
the most effective way. 

The situation changes from day 
to day so don’t stop asking for 
Armstrong’s Corkboard and Cork 
Covering. Let’s recognize this prob- 
lem and work together to solve it. 
Armstrong Cork Company, 
919 Concord Street, Lan- 
caster, Pennsylvania. 


ARMSTRONG CORK COMPANY 


CORKBOARD CORK COVERING FIBERGLAS* TEMLOK INSULATING FIRE BRICK * 
*Reg. U.S. Pat. Off. 0.-C. F. Corp. 
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J. Clarke Cassidy 


Cassipy, for many years 
works manager of Niagara Alkali Co., 
and Electro Bleaching Gas Co., has 
been elected president of the former, 
which by a recent union, now includes 
the Blectro Bleaching Gas Co. At the 
same time Mr. E. D. Kingsley was 
elected chairman of the board while 
Mr. S. W. Jacobs and Mr. S. J. White, 
continue as vice presidents. 


+ Freperick H. McDonatp has re- 
signed as industrial and development 
engineer for the South Carolina Public 
Service (Santee-Cooper) Authority to 
resume private practice as a consult- 
ing engineer in the fields of industrial 
plant location, community develop- 
ment, electric power rates and the 
utilization of natural resources. His 
offices will be in Charleston, S. C. 


+ T. RK. Ruea has been appointed engi- 
neer of the chemical section, a new 
section in General Electric’s Industrial 
Engineering Department. The chem- 
ical section has been established to 
carry on activities which heretofore 
lave been a part of the work of the 
mining section of the G-E Industrial 
Engineering Department. Mr. Rhea 
was born in Bonham, Tex. He enlisted 
in the U. S. Army in 1917 and spent 
ibout six months at Texas A. & M. as 
part of his training for service over- 
-eas, and then went to France with the 
\.E.F. Later he attended Tulane Uni- 
versity and Massachusetts Institute of 
Technology. 


* BertRanp A. LANDRY has joined the 
staff of the Battelle Memorial Insti- 
tute, where he is engaged in the re- 
search and development work in the 
division of fuels research. A graduate 
or M.LT. and Carnegie Institute of 
Technology, Mr. Laundry was for 18 
years associated with the U. S. 
Bureau of Mines prior to joining 
Battele, 


Jules Bebie 


+ JvuLes Beste has accepted an invita- 
tion to head the chemical engineering 
department at Washington University, 
St. Louis. Dr. Bebie was born at 
Zurich, Switzerland, and was educated 
in that country. He was connected 
with the Chemical Works, Brugg, 
Switzerland, before coming to this 
country. In 1905, he joined Monsanto 
Chemical Co. and remained with that 
organization as research director until 
1930 when he left to do consulting 
work. 


+ J. M. Bow.sy has been elected presi- 
dent of Eagle-Picher Lead Co., Cin- 
cinnati, to succeed Joseph Hummel, 
Jr., who has asked to be relieved of 
his active duties and was _ elected 
chairman of the board. The new 
president is a native of Richfield, Il. 


+ Racpu L. SHRINER, professor of or- 
ganic chemistry at the University of 
Illinois, has been appointed chairman 
of the Indiana University Chemistry 
Department. Dr. Shriner will sueceed 
Dr. H. T. Briscoe. who will devote his 
full time to the duties of dean of 
faculties at the university and director 
of student guidance. Dr. Shriner re- 
ceived the B.S. degree from the Wash- 
ington University at St. Louis, Mo. 
in 1921 and served as instructor of 
chemistry there the following year. In 
1923 he received the M.S. degree from 
the University of Illinois and in 1925 
the Ph.D. degree. 


+ Francis M. SApLeR has accepted the 
position of chemical engineer with 
H. A. Kuljian & Co., consulting engi- 
neers, Philadelphia. He will be em- 
ployed primarily in the design of 
chemical plants and process equipment. 


+G. G. REeep, a new member of the 
Dicalite Co. and a graduate of the 
University of Missouri, is now head 
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of the St. Louis office of the company. 
He had been previously associated 
with Sherwin-Williams Co. and In- 
ternational Filter Co. 


+ Grorce E. SHaw has been appointed 
manager of the southern distriet by 
the Dicalite Co., with headquarters at 
New Orleans. Previously to joining 
the Dicalite organization, he was for 
some years special filtration engineer 
and representative of the Oliver-United 
Co. 


+ ARTHUR S. ADAMS has been ap- 
pointed assistant dean of college of 
engineering at Cornell University. 
Dr. Adams came to Cornell a year ago 
from the Colorado School of Mines 
where he was assistant to the presi- 
dent, as one of a group of three as- 
sistants to Dean Hollister. 


+ LAWRENCE E. WELCH, a graduate in 
mechanical engineering from M.I.T., 
has joined Bakelite Corp. in its re- 
search and development laboratories 
at Bloomfield, N. J. Another addition 
to the research staff is Dr. Alford G. 
Farnham, who received a B.S. in 
chemistry at Monmouth College in 
1937 and majored in organic chemistry 
at the State University of Towa, re- 
ceiving the M.S. degree in 1939 and 
Ph.D, degree in June of this year. 


+ Howarp J. Tair has been appointed 
works manager at the Newark, Ohio, 
factory of the Holophane Co. 


+ Pau T. Grarr has joined the Fox- 
boro Co. as sales engineer, specializing 
in the promotion of the company’s 
control instrumentation. He will be 
located at the company’s office at 
Foxboro, Mass. 


+R. K. Davies, vice president of the 
Standard Oil Co. of California, has 
been appointed deputy oil coordinator 
by the federal government, to serve 
under Secretary of the Interior Ickes. 
Fhe company has granted Mr. Davies 
leave of absence for the purpose. 


+ Epwarp Mack has been appointed 
chairman of the chemistry department 
of Ohio State University. 


+K. D. Smiru, technical superin- 
tendent of the tire division of the 
B. F. Goodrich Co., for the past nine 
years, has been named assistant to 
T. G. Graham, vice president in charge 
of factory operations, Mr. Smith will 
represent his office on special tech- 
nical assignments. 


+A. W. PHILLIPS has been appointed 
general superintendent of the tire 
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Applied to suit 
Individual 
Defense Needs 


for GREATER SPEED! 


eal for GREATER ECONOMY! 


Let DESPATCH Engineers Advise The 
Proper OVEN For Your DRYING Problem 


Speed up drying operations on a wide range of products. The 
New Despatch Tray Type Dryer with recirculating air flow for 
either direct or indirect heating will accomplish wonders. Let 
Despatch engineers show how it increases production and saves 
fuel costs. Submit your problem to us. We will prepare ar 
attractive proposal > oo to your needs. Address correspond- 
ence to Department A 


DESPATCH OVEN COMPANY 


MINNEAPOLIS, MINNESOTA 


or Dryer loaded with 


ROLLED STEEL CONSTRUCTION 
for GREATER STRENGTH and SPEED 


\" NOW WE RE ALL HAPPY ! —THE BOSS 
BOUGHT A NEW WILLIAMS BUCKET” 


“T have been operating cranes for 10 years’ 
writes A.G. Grupe, veteran crane operator 
for the Edison Fuel and Materials Co., 
Chicago,”and have never used a better 
bucket. The boss always has a big 
smile when he sees me come up with 
material spilling over the sides.” 
Operators and bosses all prefer 
Williams. Williams Welded Con- 
struction means longer wear... 
less breakage; faster work...more 
yardage! Williams buckets operate 
year in and year out with practically 
no cost for maintenance and repairs. 


Prompt delivery and service through nation-wide 
distributors. Write for FREE BULLETINS on any of 
the ll types of Williams buckets. 


THE WELLMAN ENGINEERING CO.: 7018 Central Ave., Cleveland, Ohio 


WILLIAMS Buckets 


built by WELLMAN 
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| Paper Co., 


division of B. F. Goodrich Co. Mr. 
Phillips, formerly manager of the 
company’s plant at Oaks, Pa., started 
in the rubber industry at the age of 
16, and at 18 he was an assistant 
foreman. Joining the B. F. Goodrich 
Co. in 1928 he held important exec- 
utive positions in the company’s Akron 
and Los Angeles plants before his pro- 
motion to general manager of the Oaks 
Division in 1938. 


Harold Gray 


+ Haroitp Gray, has been appointed to 
the post of technical superintendent 
of the tire division of the B. F. Good- 
rich Co. Manager of tire and tube 
development since 1932, Mr. Gray is a 
graduate of the University of Indiana. 


+ Jessre E. Minor, consultant in the 
paper industry, is now in charge of the 
laboratory of the Hurlbut Paper Co., 
at South Lee, Mass. Dr. Minor will 
devote all her time to the Hurlbut 
having given up her office 


| in Springfield and moved her complete 


| South Lee. 


| Ropverr M. 


laboratory equipment to the mill at 
She is a graduate of Drury 
College in Springfield, Mo. and holds a 
Ph.D. degree in chemistry from Bryn 
Mawr College. 


MacINTOSH has been ap- 
pointed head of the division of ana- 
lytical chemistry at Battelle Memorial 
Institute, Columbus, Ohio. 


F. Kapian, a 1941 Ph.D. 
graduate of the University of Illinois, 
has joined the staff of the Edwal 
Laboratories, Inc., Chicago, IIL, where 
he will have charge of the manufacture 
of special chemicals. Dr. Kaplan is 4 


_ native of Chicago and attended local 
| publie schools before entering the Uni- 


versity of Illinois. 


Cavin H. Monr, who received 


_ degree from the chemical engineering 
department of Massachusetts Institute 
of Technology in 1933, has joined ‘le 
staff of the Ringwood Chemical Corp., 

manufacturers of 

with 
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the Edwal Laboratories. Mr. Mohr 
worked previously as chemical engineer 
for the du Pont Rayon Co., R. & H. 
Chemicals Division of the du Pont 
Company, and the Tubize-Chatillon 
Corp. 


+ Aupey J. GRINDLE has returned to 
the Pulverizer Department of the 
Whiting Corporation, Harvey, Ill. For 
the past several years he has been en- 
gaged in consulting practice. 


+ JoHN M. WHELAN, Jr., who received 
his training in chemistry and an M.E. 
degree at Stevens Institute of Tech- 
nology has joined the Bakelite Corp. 


+ FRANK REVELL has joined the staff 
of sales engineers of Foxboro Co., Fox- 
bero, Mass. He will be attached to the 
company’s New York Office. For the 
past five years Mr. Revell has been 
employed in the Instrument Mainte- 
nance Department of the Caleo Chem- 
ical Co, 


+ ERwin L. Geurke has been added 
to the staff of sales engineers attached 
to the New York branch of the Fox- 
boro Co. Mr. Gehrke is a graduate of 
Harvard University and the New York 
University engineering courses. 


+ CAMPBELL R. McCuLLoueH has been 
transferred from the research staff of 
the Phosphate Division, Monsanto 
Chemical Co. to the Central Research 


Department of the company. 


Carl Iddings 


+ CaRL IppDINGS has been appointed vice 
president and general manager of the 
Prescott Paint Co. Dr. Iddings until 
recently has been vice president and 
general manager of the Muralo Co. of 
Staten Island, N. Y., with which com- 
pany he has been associated for the 
past nine years. After graduating 
from the University of California with 
degrees of B.S. and Ph.D. in chemistry, 
he was connected with the Union Oil 
Co. of California, in charge of a divi- 
Sion of the research department having 
to do with cracking operations. Dr. 
Iddings also spent some time with the 


WEST 


PULP 
& 
PAPER 

co. 


REDUCES 
OPERATING COSTS WITH 


AMERICAN routine rinc CRUSHERS 


By installing a 24-S AMERICAN Rolling Ring Crusher at its Piedmont, W. Va. 
plant, this company is realizing definite savings in fuel consumption, coal is better 
sized, and combustion is more efficient. You too can make worthwhile cuts in 
costs through the use of AMERICAN Crushers, running as high as 242 to 8% in 


VIRGINIA 


of? 
ie 


power plant operation and substantial savings in crushing raw material for your 


product. 


The AMERICAN Rolling Ring Crusher is simple in design and operation, sturdy 
construction, and incorporates many exceptional operating characteristics on which 
it will pay you to get complete engineering and operating data. Write for this 


today. 


AMERICAN PULVERIZER CO. 


WRONG EQUIPMENT CAN BE EXPENSIVE 


New economies are now possible 
in building tanks, kettles, agitators, 
pressure vessels of stainless steel 
up to 4%” thick. To get these econ- 
omies select a fabricator that has 
all the machinery and experience 
required for special work in lighter 
gauge alloys. 

Because we are specialists in this 
field our engineers are specially 


trained to design your equipment 
for most economical fabrication. 
Our special-purpose machines 
guarantee the accurate fabrication 
of your equipment so that it does 
the job you want done. Our exclu- 
sive construction features result in 
sturdier equipment that speeds 
your plant production and in- 
creases your profit for many years. 


CONSULT WITH US 


_S. BLICKMAN, inc. 


- 608 GREGORY AVE., WEEHAWKEN, N. 
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If you're thinking in terms of ordinary centrifugals—STOP! FLETCHER's exception- 
ally high basket speeds increase the ratio between centrifugal and output far in 


excess of*ordinary equipment. 


FLETCHER Centrifugals do more work—you need 
fewer centrifugals to close the gap between pres- 
ent facilities and increased demand! 


(Yes—their high speeds are safe, too. New 
FLETCHER safety features assure it.) 


Ask about these speedlined FLETCHERS; no obli- 


gation, just write 


FLETCHER WORKS © Glenwood Ave. &Second Sts., Phila. , Pa. 


HIGH SPEED 
FLETCHER CENTRIFUGALS 


U. S. Department of Agriculture in the 
Fixed Nitrogen Laboratories, and be- 
fore joining the Muralo Co. had been 
in charge of the research laborator) 
of the General Chemical Co. 


> Charles Kalb is now employed as a 
chemical engineer with du Pont at the 
finishes plant, Toledo, Ohio. 


> Robert E. Vivian is now dean of the 
College of Engineering at University 
of Southern California. Professo! 
Vivian has served as acting dean for 
the past year. 


> David E. Pearsall has been made 
director of the recently organized re 
search laboratories at Avon, Conn., 
of the Ensign-Bickford Co. 


® Howard F. Shenton is now connected 
with Sheppard T. Powell, chemical 
engineering consultant of Baltimore. 


OBITUARY 


Evald Anderson 


+ EvaALp ANDERSON, technical director 
of Western Precipitation Corp., died 
July 19, ending a career of unusual 
accomplishment. On graduating from 
the University of California in 1913, 
he joined Western Precipitation Co. 
with which he spent his entire busi- 
ness career. He soon was made tecli- 
nieal director of the company, which 
position he oceupied until his death. 
His creative effort led him into many 
fields and wherever he was active le 
established lasting friendship and 
gained the recognition and respect of 
his technical associates. In February, 
1940, he was presented with a Modern 
Pioneer’s Award, prompted by the 
National Association of Manufacturers 
in recognition of his outstanding ac- 
complishments. 

Mr. Anderson was born in Sweden 
December 3, 1883. He obtained patents 
on many inventions relative to elec 
trical precipitation, mechanical «ist 
collectors, byproduct potash production 
and was the author of many arti les 
on electrical precipitation and kind ed 
subjects. 
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¢ Owen Louts SHINN, professor of ap- 
plied chemistry at the University of 
Pennsylvania, and a member of the 
school faculty for nearly half a cen- 
tury, died June 10. He was 69 years 
of age. Dr. Shinn, who had been on 
leave of absence for a year, because of 
ill health, was graduated from the uni- 
versity and became an instructor in 
chemistry there in 1893. In 1905 he 
was promoted to a professorship. 


+ HALL CAMPBELL, president | 


f Garrigues, Stewart & Davies, Inc., 
lied July 12 at Plainfield, N. J. In the 
Fall of 1897 he joined the Garrigues 
Chemical Co. and when Mr. Garrigues 
died about ten years later, Mr. Camp- 
jell bought out the business. In 1927 
he changed the corporate name of the 
firm to Garrigues, Stewart & Davies. 
remained president until 
leath. 


C. FARRINGTON, chief engi- 
gineer of the Austin Co. since 1919, 
died at St. Joseph’s Hospital, Fort 
Worth, Tex., July 15, following a heart 
attack suffered about two weeks ago. 
He was 59 vears of age. 


+THEODORE W. SILL, assistant man- 
ager of sales of the Organic Chemicals 
Division, Monsanto Chemical Co., died 
July 17, at Barnes Hospital, St. Louis, 
after an illness of several montlis. He 
was 52 years old. Mr. Sill was born 
in Rochester, N. Y. and is a graduate 
of Princeton University. He also at- 
tended Pratt Institute and New York 
University. He began his business 
career as manager of Bull's Ferry 
Chemical Co. and served later with 
Ek. C. Klipstein & Sons Co., Westvaco 
Chlorine Products Co., Forhan Co. and 
Osborn Development Co. 


STEPHEN B. ANpREwS, comptroller of 
Goulds Pumps, Ine., Seneea Falls, N. Y. 
died July 19. 


+H. F. Srurces, traffic manager of 
Manhattan Rubber Mfg. Div. of Ray- 
bestos-Manhattan, Ine., Passaic, N. J.., 
died June 27 after a short illness. Mr. 
Sturges had been associated with Man- 
hattan for 33 years. 


* CLARENCE H. KENNEDY, vice-president | 


in charge of sales of Kennedy Valve 
Mig. Co., Elmira, N. Y., died July 21 
at the St. Joseph Hospital, Elmira. 


+ MerepirH N. BarLey died July 24 at 
his home in Royersford, Pa. He was 
61 years of age. Mr. Bailey had been 
active in the gas industry during the 
past 30 years. 


*Ratpn S. Harer was killed in an 
automobile accident May 27. He was 
on his way to Texas at the time of the 
acciient. Mr. Hafer was a graduate 
of the University of Pittsburgh’s 
chemical engineering department in 
the vear 1940. 
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Installing A 
New Lining... 


CORROSION RESISTANT LININGS 


. .. will last longer, permitting longer periods of operation 
—and reduce maintenance and repair costs. 


Back of every Stebbins lining are many years of experi- 
ence in meeting specific operating condi- Ga 
tions encountered in the process industries. 


STEBBINS ENGINEERING & MANUFACTURING CO. 


Relining 
An Old Tank 
Or Vessel... 


Watertown, N. Y. 


Simplif — Speed Uy, 


YOUR PROCESSES 
Ry Combining Several 


into One 


The Shriver Filter Press provides the means for multiple 
processing in one machine to speed up production and 


cut costs. 


An organic slurry is filtered 
at high temperature; the fil- 
ter cake is washed; the re- 
maining solvent and vapors 
are then removed; the cake 
is finally dissolved by a 
stream of hot water and 
flows out leaving the filter 
press ready for a repeat 
cycle. It's all done with the 
control of a few valves! 


A delicate oil is filtered and 


Here are three examples: 


chilled in the jacketed filter 
press; the oil is brilliantly 
clarified. Thereupon steam is 
introduced into the hollow 
filter plates and the filter 
cake is melted and run out 
of the filter, leaving it ready 
for another run without need 
for cleaning. 


The filter press can be de- 
signed as a full scale thickener 


or washer, saving considerable in 
equipment investment, operat- 
ing time and space over the 
conventional large tank type 
thickeners. Thickening or wash- 
ing can be automatically con- 
ducted on a controlled, continu- 
ous basis greatly simplifying the 
entire operation. 


Any combination of many operations may be applied to your processing problem. Let the 


Shriver Filtration Guidebook tell you more about it. 


Hamilton Street, Harrison, N. J. 


Shriver Filter Presses 


Save TIME SPACE LABOR INVESTMENT. 
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WHY? Since Beckman the 


first practical glass electrode pH _ instru- 
ment, every major advancement in the 
field of pHi has been a Beckman develop- 
ment. — 


* Self-Balancing Electronic Circuits 
* Internally Shielded Glass Electrodes 
* Permanently Sealed Glass Electrodes 


* The first completely automatic glass 
electrode pH instrument. 


... are a few of the far-reaching Beck- 
man developments. 


Bechorrave MONE GIVES YOU: 


THESE IMPORTANT ADVANCEMENTS 


High pH Glass Electrodes—the only ones that 
can be used in highly alkaline solutions, even in 
the presence of sodium ions. Indispensable for many 
alkaline processes, such as soap making, the manu 
facture of industrial cleaners, detergents, bleaches, 
ete. 


— 


High Temperature 
Glass Electrodes — 
the only ones that can 
be used for continuous 
operations at high tem- 
peratures up to 212° F. 
(100° C.). Invaluable 
for boller few! water 
treatment, sugar refin 
ing, electro-plating and 
many other applica- 
tions, 


Whether for portable 
plant and fleld uxe : 
for laboratory research 

or for large-scale 
automatic process con- 
trol, there is a Beckman laostrument for every 
purpose and for every size of plant. ALL incor- 
Perate exclusive Beckman developments. Send for 
literature, indicating what type of equipment you 
require. 


Our Research Staff will gladly assist you with 
your pH problem. When writing please give sufficient 
information to permit a comprehensive recommenda- 
tion 


WORLD'S LARGEST MANUFACTURER OF 
GLASS ELECTRODE pH EQUIPMENT! 


NATIONAL TECHNICAL LABORATORIES 
South Pasadena, California 


BECKMAN EQUIPMENT 
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NEWS OF PRODUCTS AND MATERIALS 


EMULSIFIERS AND EMOLLIENTS 


Two emulsifiers and emollients for 
cosmetic preparations have been an- 
nounced by Atlas Powder Co., Wil- 
mington, Del. Arlacel A and Arlacel B 
are monooleate esters of anhydrohexi- 
tols. Arlacel A is a versatile emulsifier 
for the production of widely applicable 
cosmetic bases. (1) Produces water-in- 
oil type bases, creams and _ lotions 
stable in the presence of acidic electro- 
lytes such as aluminum sulphate and 
chloride. (2) Gives very high water 
absorption when used as an emulsifier 
for petrolatum. For example, 2,400- 
2.500 parts of water can be added and 
emulsified with 100 parts of a base 
consisting of 10 per cent Arlacel A 
in petrolatum (standard water absorp- 
tion test). (3) Produces very finely 
dispersed emulsions of inviting ap- 
pearance, excellent spreading qualities 
and smooth, velvety texture, (4) Is in 
itself an emollient. 

Arlacel B is a general emulsifier of 
wide application. Its use gives: (1) 
Water-in-oil type emulsions, the type 
ordinarily made with lanolin and lano- 
lin derivatives. (2) As an assistant 
emulsifier for oil-in-water type creams, 
sufficient stability to permit hot pour- 
ing. (3) Very high water absorption 
100 parts of a base consisting of 10 
per cent Arlacel B in petrolatum will 
absorb and emulsify 2500-2600 parts 
of water. (4) Fine particle size emul- 
sions and insurance against bleeding 
and sweating of cosmetic creams. (5) 
Products easily perfumed. 


AMMONIUM THIOCYANATE 


Large scale production of ammonium 
thiocyanate is now under way at the 
Everette, Mass., plant of the Eastern 
Gas & Fuel Associates, it has been 
announced by Fred Denig, vice presi- 
dent of Koppers Co. in charge of the 
research department. The plant has 
an unusually large annual capacity 
and is built to produce both crystals 
and 30 percent liquor. The grade of 
crystals now under production has a 
purity in excess of 95 percent. 


ENAMEL FRITS 


Porcelain enamel frits for fitting a 
wide range of products have been an- 
nounced by the Porcelain Enamel & 
Manufacturing Co., Baltimore, Md. 
Among the products are: Superpake, 
especially developed for a one-coat 
finish on refrigerators, washing ma- 
volume production 
products. Neopake, an antimony-free 
finish having the same high-production 
qualities and uses as Superpake. Pyro- 
flex, a one-coat one-fire, colored finish, 
firing at 1,400 deg. F. to 1,450 deg. F. 
Pyronamel, a one-coat, one fire, acid- 
resisting finish applied direct to metal. 
Architex, a superior finish for the 
architectural and building fields. Sani- 


chines and = other 


frit, a complete series of finishes de- 
veloped particularly for use in the 
formed metal plumbing ware field. 
Synamels, a complete series of easier- 
working, durable sign finishes having 
the flexibility necessary for the produc- 
tion of a wide range of colors and ef- 
fects, Satynite, a new porcelain finish 
for hot water tanks which eliminates 
corrosion and lengthens their life. 
Widely used in areas where adverse 
water conditions prevail. 


PROTECTIVE COATING 


Properties of Flexalyn, dietheylene 
glycol diabietate, particularly its mis- 
cibility with water soluble colloids 
such as starch, casein and glue, sug- 
gest its value in protective coatings, 
casein paints, wallboard coatings, lac- 
quers, adhesives, plastics, paper coat- 
ings, rug back-sizing mixes, for modi- 
fying waxes, softening rubber, trans- 
parentizing paper, as a binder in prim- 
ing coated cloth, and in modifying 
thermosetting plastics. This is a prod- 


Physical Properties 


Commercial Specifications of Solid 
Flexalyn 


5-10 

Melting point deg. C................. 45-50 

Color (lovibond 50 mm. tube)......... 24-40 Amber 

Density at 25 deg. 1.071-1.074" 

Refractive Index at 20 deg. C......... 1. 5361-1. 5363 
30- 40° 

Per cent unesterified free hydroxyl... .. 1.0-1.5* 


*Exact Analysis of a Typical Sample 


Per cent unesterified free hydroxyl (corrected 

for the carboxyllic hydroxyl content). ....... 1.1 
3 


Specifications of Flexalyn Solution 
(80¢¢ in Xylene) 


Acid number... .. 

Color (Lovibond 50 n mm. n. tube) wate 50-75 Amber 
Specific gravity 25 deg. C........... 1.013 

Flash point (Tagliabue open cup).... 95-115 dey. C 
Viscosity in cp at 25 deg. C......... 271 
9.4 


Typical Constants of Flexalyn 


Emulsion 
85-100% under 5 microns 
6.7-7.5 


uct of Hercules Powder Co., Wilming 
ton, Del. It is a pale-colored, extremely 
tacky, translucent, semi-solid resin re- 
sulting from the esterification of the 
isomeric acids in rosin with diethy- 
lene glycol. It is actually the diethy- 
lene glycol ester of a mixture of is0- 
mers of which abietic acid is the typical 
constituent. It is completely soluble 
in almost all solvents including min- 
eral and vegetable oils, except those 
of the alcohol type; and it is com- 
patible with a wide variety of resins, 
waxes, gums, asphalts, pitches; is ¢m- 
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film-formers. Flexalyn is a resin with 
a high refractive index. It is sticky 
and persistently adhesive. It is neu- 
tral—it is non-hygroscopic and water 
insensitive. It is compatible with 
most film-formers— with nitrocellu- 
lose, ethyl cellulose, polycyclo rubber, 
chlorinated rubber, rubber itself, latex, 
shellae. 


AIR DRY FINISH 


One of the new air dry finishes is 
Amron recently announced by The 
United States Stoneware Co. It is a 
synthetic resin lacquer made from 
a vinylite base and incorporates a 
number of advantages not previously 
available in this type of finish. It 
possesses all the well known advan- 
tages of vinylite finishes plus excel- 
lent adhesion without the necessity of 
baking. The primer contains metallic 
eorrosion inhibiting elements which 
prevent rusting from the underside of 
the lacquer film. The lacquer films 
are elastic, exceedingly tough, water- 
proof and highly corrosion resistant. 
Amron dries very rapidly and if de- 
sired, the final set may be hastened by 
forced drying. If unusual hardness of 
the film is desired, finishes may be 
baked at either high or low tempera- 
tures. They are available in any 
eolor including clear lacquer. 


TEXTILE CHEMICAL 


Fabrics treated with a new chemical 
and latex process known as Kolok, not 
only gives twice the wear, but they 
also resist shrinking and repel moths 
according to Dr. M. C. Teague of the 
General Development Division of 
United States Rubber Co., New York, 
N. Y. The process consists in deposit- 
ing within the fabrie minute particles 
of latex solids which rivet the fibers 
together. In this manner, durability is 
added without appreciably decreasing 
flexibility, feel, or other desirable 
properties. 


PHOTOGRAPHIC CHEMICALS 


New products that will be of interest 
to professional as well as amateur pho 
tographers are Merix film cleaner and 
moistener and Merix high gloss solu- 
tion. The first of these not only cleans 
but also moistens the film if it has a 
tendeney to become brittle and helps to 
preserve it. It can be applied on both 
sides of the film and will easily remove 
all spots, dust and fingerprints without 
harming the film. The high gloss solu- 
tion is a special solution to give the 
print and enlargement a surface of 
highest gloss. The solution prevents 
Scratching and sticking to dryer sur- 
faces. Other new products of the 
Merix Photo Co., Chicago, IIL, are 
Merix metal-cleaner for electroplating 
and the Merix metal polish liquid. 


Perfect, Automatic 


CONTROL 


and 
CcCosTs 


The need for absolute control in manu- 
facturing is greater than ever before. 
The kind of control that insures a uni- 
form material, continuous production, 
and low operating cost. 


In grinding and mixing, this kind of 
controlled production is a job for 
PAUL O. ABBE Ball and Pebble Mills. 
One Mill and one operation combine 
both grinding and mixing, producing 
uniform results from batch to batch. 


375 Center Ave. 
BALL & PEBBLE MILLS 


No attention is ever required except 
for loading and unloading. 


Rugged construction and modern de- 
sign of PAUL O. ABBE Mills, backed 
by engineering experience since 1870, 
are your guarantee for continuous per- 
formance. There are over 8000 PAUL 
O. ABBE Mills in use. 


Completely descriptive Catalog, over 
100 large pages, sent upon request. 

Little Falls, New Jersey 

GRANULATORS PULVERIZERS MIXERS 


OF STONEWARE OR WHITE PORCELAIN 
Offer Maximum Resistance to Corrosion and Thermal Shocks 


@ All 


“U. S. Stoneware” and White 


Porcelain Tower Packing Rings are made of 
De-Aired (Vacuumized) and Electrolyzed 


clays. 


@ Vitrified at 2500° F., they offer 
maximum resistance to solvents, 
alkalies and acids (except hydro- 
fluoric acid), including hot oxidizing 
agents. They will not chip, spall or 
crumble—even when subjected to ex- 
treme and sudden thermal shocks. 


@ Walls are all of uniform shape 
and thickness — non-absorbent, non- 
corrosive and non-porous. The White 
Porcelain Raschig Rings are iron-free 
and of almost zero porosity. 


@ Due to their correct design. all 
“U. S. Stoneware” and White Por- 
celain Packing Rings are excep- 
tionally strong. They will withstand 
a greater crushing stress than any 
others. 


@ We make a full line in all sizes 
from %” O.D. up to 6” O.D. Prompt 
shipment can always be made 
from stock. Send for FREE SAM- 
PLES today and test them in your 
own laboratory. 


NEW BULLETIN NO. 52 is now ready for distribution covering our full 


line of Tower Packing Rings of all types and designs. 


it is the most 


complete and comprehensive treatise ever issued on this subject. May 


we send you a copy? 


THE U. S. STONEWARE CO. 


WORKS (SINCE 1865) AKRON OHIO 
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HYDROXYLAMINE 


New Derivative—HYDROXYLAMMONIUM CHLORIDE 
additional uses for this chemical 


Hydroxvlamine, a most reactive compound, long rec- 
ognized as useful in many organic syntheses, is now offered 
in the form of ¢Aree reasonably-priced salts. The latest 
addition to this family of Hydroxylammonium Salts is 
the Chloride—the Sulfate and Acid Sulfate having been 
placed in commercial production last year. 


In many organic syntheses utilizing Hydroxylamine the 
reactions are preferably carried out in a liquid medium 
other than water. In such cases Hydroxylammonium 
Chloride can be used to advantage since it is more soluble 
in organic liquids than the acid or neutral sulfate. For 
syntheses involving aqueous solutions the acid sulfate is 


the most economical, but the neutral sulfate is recom- 
mended where high purity is required. 


The availability of Hydroxylamine at reasonable prices 
is stimulating active investigation of the many old as 
well as new reactions involving this compound. Among 
those mentioned in the technical and patent literature 
are the syntheses of indigo, azo dyes, phenyl hydrazine, 
the dioxime of succinic dialdehyde and many other com- 
plex organic chemicals. Hydroxylamine is also suggested 
for the purification of aldehydes and ketones; as a photo- 
graphic developer; as a dehairing agent; and in the 
preparation of flotation agents. Write today for samples. 


TABLE OF PROPERTIES 
HYDROXYLAMMONIUM CHLORIDE | wee | | ows) 
| HYDROXYLAMMONIUM SULFATE | wee | as 02 
| HYDROXYLAMMONIUM ACID SULFATE NH,OH H,S0, | 43 02 


132—8 e AUGUST 1941 e CHEMICAL & METALLURGICAL 


ENGINEERING 


e 
A 
4 
| 
x j 
Figs 1 
I 
t 
| a 
I 
t 
Vv 
: ti 
r 
b 
bal 
ti 
fi 
ti 
ir 
ce 
ty 
m 
ir 
tl 
8¢ 
A 
in 
17 Bast 42nd Street, New YorkyM.Y. 


com- 


Id as 
nong 
ature 
zine, 
com- 
ested 
hoto- 
the 
ples. 


A.C.S. to Meet in September 


Pom THE TOPICS of interest to 
chemical engineers presented at 
recent technical meetings and conven- 
tions, the following have been ab- 
stracted in this issue: 

Engineering defense training 

Metallurgy of beryllium 

Pickling metals with ferric sulphate 

Chromate treatment of water 

Ducon air filters 

Economics of flue-gas recirculation 

Corrosion of copper alloy condenser 

tubes 

Ammonia for gas purification 

Fire protection engineering 

Electrocoating fabrics 


COPPER-ALLOY CONDENSER TUBES 


If IS PRINCIPALLY for their resistance 
to corrosion by water that the brasses 
are used in condensers, reported J. T. 
Kemp, American Brass Co., Waterbury, 
Conn., before the American Petroleum 
Institute. However, their resistance 
to attack by steam condensation on the 
vapor side—condensation charged with 
chlorides, sulphides, sulphates and neu- 
tralizers—is very important. 

Prominent among the alloys used in 
oil refineries are: admiralty metal, 
red brass, cupro-nickel and aluminum 
brass. It was stated that practically 
80 percent of the non-ferrous condenser 
tubes used in American petroleum re- 
fining are of admiralty metal. This 
tin-bearing brass has been remarkably 
successful with all kinds of waters and 
in all types of condensers. 

Where oxygen saturation of tower- 
cooled fresh water has caused undue 
corrosion of the “dezincification” 
type, the substitution of arsenical ad- 
miralty or red brass (15 percent higher 
in copper) has diminished or ended 
this trouble. Salt waters have been 
handled by 70-30 cupro-nickel, with 
some success in refineries in the North 
Atlantie area, and by aluminum brass 
in the southern Caribbean. 

Experience has shown that Muntz 


metal tubes should not be used in 
water-cooled oil-refinery condensers; 
that tubes of either deoxided or ar- 
senical copper should not be used with 
salt or brackish waters. Red brass 
and the copper-silicon series of alloys 
(Everdur) should be included in this 
group. The copper-nickels may be used 
with either fresh or salt water; red 
brass, as noted previously, with fresh 
water if plain admiralty dezincifies 
rapidly. Aluminum brass is a salt- 
water alloy, and it does not seem to 
have notably better properties than ad- 
miralty in fresh water. 


BERYLLIUM 

AtTHoucH beryllium was used as a 
copper alloy as early as 1897, it was 
not until 1932 that its use as an 
alloying agent with copper acquired 
commercial importance, according to 
C. B. Sawyer of the Brush Beryllium 
Co. of Cleveland, before the Erie Sec- 
tion of the American Chemical Society. 
So reports Isotopics, regional bulletin 
of the Society. 

Beryl, the most important beryllium 
mineral, contains about 13 percent 
beryllia, 17 percent alumina, 1-2 per- 
cent each of alkaline earth and iron 
oxides, with the balance as silica. How- 
ever, extraction of beryllium from 
beryl is complicated, since the mineral 
resists the attack of all acids except 
hydrofluoric. In fact, annual consump- 
tion of the ore does not now exceed 
2,000 tons. 

In present practice, beryl is melted 
at 1,600 deg. C, poured into water, 
ground and then treated with sulphuric 
acid. Ammonia is added to effect 
separation of ammonium alum and to 
obtain stable beryllium sulphate, The 
sulphate is ignited at 1,000-1,400 deg. 
C. to produce a pure beryllium oxide, 
which is then fed, along with carbon 
and copper chips, into an are furnace 
at 2,000 deg. C. The melt is tapped 
off at intervals. This master alloy 
contains 4-4.5 percent of beryllium. 

Metallurgically, beryllium is to cop- 


OCT. 1-4, 
NOV. 3-5, 
DEC. 1-6, 


SEPT. 8-12, American Chemical Society, semi-annual meeting, Chal- 
fonte-Haddon Hall, Atlantic City, N. J. 


SEPT. 16-19, Technical Association of the Pulp and Paper Industry, 
fall meeting, Ann Arbor, Mich. 


Electrochemical Society, semi-annual meeting, Hotel 
Knickerbocker, Chicago, 


American Institute of Chemical Engineers, annual meet- 
ing. Cavalier Hotel, Virginia Beach, Va. 


18th Exposition of Chemical Industries, Grand Central 
Palace, New York, N. Y. 


per what carbon is to steel. About 2.1 
percent beryllium is soluble in copper 
at 800 deg. C. and quenching at this 
temperature produces a soft, ductile 
material, with a Brinell hardness of 
100. Reheating this alloy to 300 deg. C. 
precipitates the beryllium in myriads 
of hard particles, reduces ductility and 
increases Brinell hardness to about 
400. An example was given of an alloy 
containing 2.44 percent beryllium, 1.19 
percent nickel, and the balance copper, 
When aged 16 hours at 380 deg. C., the 
tensile strength of this material was 
increased from 75,000 to 156,000 Ib. 
per sq.in. and the elongation was re- 
duced from 34 to 7 percent. Varying 
the heat treatment increased tensile 
strength to 193,000 Ib. per sq.in. and 
reduced elongation to zero. Cold work- 
ing of the metal before heat treatment 
increases strengthening properties. 

Beryllium-copper alloy is about 50 
percent stronger than its nearest com- 
petitor of the copper alloys. It has a 
low modulus of elasticity and a high 
elastic limit. High electrical conduc- 
tivity also characterizes beryllium 
copper, with an extremely high con- 
ductivity being the case for the lower 
alloys containing about 0.25 percent 
beryllium. This low alloy is very satis- 
factory for welding arms and elec- 
trodes, 


ENGINEERING DEFENSE TRAINING 


VARIOUS ASPECTs of engineering train- 
ing in the defense program were dis- 
cussed by J. I. Yellott, Illinois Insti- 
tute of Technology, Chicago, before the 
American Society of Mechanical Engi- 
neers in Kansas City last June. 

Status of the E.D.T. program as of 
May 31 was as follows: 139 enginer- 
ing colleges out of a possible 155 are 
taking part. Some 1,832 course pro- 
posals have been approved, of which 
224 are for full-time programs. Some 
59,615 trainees have been enrolled, and 
an additional 53,093 are expected in 
courses authorized but not yet re- 
ported. A total of $3,896,180 has been 
disbursed, and an additional $3,687,- 
819 is allocated to proposed work. 
This training of about 112,708 indi- 
viduals will cost the Federal treasury 
approximately $7,584,000, making an 
average cost per trainee of $67. 

The field of chemistry is one in which 
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Here is Chemical Equipment 
whose corrosion resistance does 
not depend on merely a sur- 
face lining... HAVEG is cor- 
rosion resistant throughout 
its entire mass. HAVEG is a 
strong, tough and durable 
molded plastic... impervious to 
rapid temperature changes... 
unaffected by temperatures up 
to 265° F. It is being suc- 
cessfully used in acetic acid 
service... hydrochloric... 
hydrofluoric... sulphuric up 


to 50% concentration, 


Available as PIPING... 
VALVES ... FITTINGS... 
FUME DUCT... TANKS... 
TOWERS...seamless one 
piece units as large as 9’ 


diameter and 9 high. 


HAVEG equipment and pip- 
ing is available in a wide 
range of standard sizes ..+ 
completely described in bul- 
letin’ FIS, 
copy today. 


Send for your 


HAVEG Corp. 


NEWARK, DELAWARE 
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employment must be greatly expanded. 
It was estimated (Feb. 1941) that ex- 
plosives and ammunition plants alone 
will employ 65,000-70,000 workers, 
and some 4,000 chemically trained men 
will be needed for supervision. In 
addition, at least 2,000 such men will 
be needed by the Army for inspection 
work. College engineering enrollments, 
1940-41, are contrasted with distri- 
bution of E.D.T. enrollments in the 
accompanying charts. 


COLLEGE ENGINEERING ENROLLMENTS, 1940-41 
m Seniors Al/ others 
Aeronautical 
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Engineering enrollment in colleges as 
compared to present E.D.T. enrollments 


Ultimate effects of E.D.T. upon the 
engineering schools are beyond our 
vision at the present, stated the au- 
thor. Some of these, however, may be 
as follows: 


1. Need for technical education is be- 
ing realized, as well as the neceessity of 
supplementing normal school work with 
specialized evening study. 

2. Educational institutions are brought 
closer to industry through the contact of 
their full-time staff with men borrowed 
from industry to teach the E.D.T. classes. 

3. Many E.D.T. students see the wis- 
dom of carrying their training beyond 
the defense courses, and these will in- 
crease the ranks of night school students. 
Many students have received substantial 
advancement from their employers in both 
responsibility and remuneration, and their 
appreciation of the value of an engineer- 
ing degree will be increased, so that a 
good number may be set upon the road 
toward such a degree. 

4. Graduates of standard four-year 
courses will find themselves pushed with 
great rapidity into unusual responsibili- 
ties. Their normal position in the lower 
ranks of industry will be taken by men 
trained in certain specialized fields by 
E.D.T. courses, and in later years they 
will encounter stiff competition from the 
E.D.T. men who broadened their defense 
training. 


AMMONIA IN THYLOX SYSTEM 


SINCE NOVEMBER 1939, the Rochester 
Gas & Electric Corp. has operated its 
Thylox liquid purification system con- 
tinuously using ammonia as an alkali 
in place of soda ash, reported Linn B. 
Bowman before the American Gas As- 
sociation in New York on May 21. Use 
of ammonia in the purification process 
at Rochester has resulted in substantial 
savings due to substituting ammonia 
(which has practically no value after 
deducting cost of recovery) in place of 
soda ash, which is a direct expense. 
During the past sixteen months this 


Thylox plant purified 7,170,135 M cu.ft. 
of gas at an efficiency of H,S removal of 
86.2 percent and an average cost of 
0.955 cents per M cu.ft. of gas purified. 
The sulphur produced netted a profit 
of 0.140 cents per M cu.ft. of gas puri 
fied, leaving the net cost of purification 
at 0.815 cents per M cu.ft. Savings in 
operating costs were largely due to 
elimination of soda ash, which 
amounted to 0.33 lb. per M cu.ft. or 
$19,000 per year at the Rochester 
plant. In addition, there were several 
savings difficult to evaluate, such as a 
saving in the cost of oxide purification 
due to the strongly alkaline condition 
of the oxide boxes. Likewise, costs 
were reduced by the elimination of han- 
dling, storage, and unloading of soda 
ash and the investment of capital in 
soda ash stock. Maintenance costs are 
also somewhat lower when using am- 
monia since dissolving tanks and al- 
kali pumps are unnecessary. 

To use ammonia as an alkali re- 
quires approximately 85 g. of ammonia 
per 100 cu.ft. in the gas at the inlet 
of the absorber towers. Approximately 
15 percent of this ammonia is re- 
covered in the ammonia still, since the 
discarded Thylox solution and the 
oxide-box drip water are returned to 
the ammonia still feed. A _ small 
amount is lost in the spent air from 
the high pressure thionizer, and the 
rest is lost in wash water in the final 

The only increase in operating ex- 
pense is the maintenance of a slightly 
higher solution temperature, which is 
rather minor. In all other respects, the 
system operates identically and there- 
fore the substitution of ammonia in 
place of soda ash has been quite satis- 
factory both from an operating and 
from an economic viewpoint. The 


Pressure thionizer of the Rochester Gas & 

Electric Corp., where ammonia is used in 

place of soda ash in a Thylox liquid 
purification system 
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author included a histery of the Thy- 
lox plant at Rochester as well as a de- 
tailed description of the plant and its 
methods of operation since ammonia 
has been used in place of soda ash. 


FIRE PROTECTION ENGINEERING 


VALUABLE information on organizing 
fire protection engineering courses at 
colleges and technical schools was con- 
tained in a committee report at the 
annual meeting of the National Fire 
Protection Association in Toronto last 
May. This report strongly urged that 
every institution of learning give some 
attention to such courses so that all 
vraduates may have at least some 
knowledge of the fundamentals of fire 
protection. The seope of the recom- 
mended course can be adapted to the 
facilities of any educational institu- 
tion or department, as the material 
can be considered generally or specif- 
ically from an economic or technical 
standpoint. The program, outlined 
very briefly below, was planned for a 
course of 32 hours of class work or 
two hours per week for a 16-week 
term: 


1. Economic Consideration of Losses 
Conservation of resources 
Prevention of property destruction 
Interruption to business 
2. Public Interest 
Danger to life and property 
Public protective service 
Codes and laws ; 
Responsibility of Authorities 
Planning and engineering 
Fire protection organizations 
4. Principles of Loss Prevention 
General considerations 
Preventive measures 
Construction 
Types and selection of types 
Details of construction 
Building equipment and appurtenances 
Electrical 
Heating and ventilating 
Auxiliary equipment 
Special considerations 
Hazardous chemicals and processes 
Flammable liquids and gases 
Pressure equipment 
Explosions 
Management 
Instruction of personnel 
Fire brigades and drills 
Maintenance 
5. Fire Protection 
Principles of fire extinguishment 
Fire-hose, hydrants and sprinklers 
Water supplies 
Fire alarms, public and private 
_ _Publie fire departments 
6. Construction Hazards 
Temporary sheds, light, and heat 
Welding and cutting torches 
_ Storage of combustible materials 
Outside Fire Problems 
Storage and handling 
Lumber, gasoline, coal 
Transportation 
Railroads, marine, motor, aviation 
Forests 

Details of the above proposed course 
can be found in Quarterly of the 
National Fire Protection Association, 
April, 1941. 

The committee canvassed by ques- 
tionnaire the existing treatment of the 
subject of fire protection in 140 tech- 
nical schools and colleges. Of 107 that 
replied, 62 institutions sub- 
stantially no fire prevention or fire pro- 
tection instruction and at 30 others 
the subjects are touched on_ inei- 
dentally. Fairly broad instruction in 
fire protection fundamentals in- 
eluded in 13 schools. Only one, the 
Iinois Institute of Technology, has a 


ma) r department of fire protection en- 
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WAGE MARKS - REG. U.S. PAT. OFF 


THREDOLETS 


The Right Branch "Take-offs” 
for Any Welded Piping System 


ONNEY WeldOlets and ThredOlets proyide the proper method of 
making branch pipe connections in any piping system. Engineers 
recommend them because they provide Daan t leak-proof junc- 

tions, which because of their patented design are of full pipe strength and 
reduce turbulence and friction to a minimum. 


Contractors use them because they may be installed before or after the 
erection of the main line . . . . because they eliminate all templets Mens 
because they eliminate all cutting and fitting of the main pipe . . . . and 
last, but not least, because they are economical in first cost and in installa- 
tion time. 


Bonney WeldOlets and ThredOlets are recommended for all com- 
monly used pressures and temperatures on all types of piping installations. 
They have been used and are in operation on a 600 Ib. ,300° water line; 
on a 2500 Ib. helium piping system; on COd2 refrigeration piping at 1200 
Ibs., which was tested in excess of 2500 Ibs. to mention only a few of 
hundreds of installations. Test sections including WeldOlets and ThredO- 
lets have been stressed to 6000 Ibs. without failure. 


The next time you have a piping job in wu plant — whether new 
construction or maintenance—insist on Bonney WeldOlets and ThredOlets. 
And in the meantime, get complete details about them. Write for Bulletin 
WT29 .... today. 


As Easy As Lighting Your Pipe 


ae woe — en ag rub = Amey | over — and the hole is cut in the main pipe first, either with a hole 
vi je, mark center lines a ili i i 
tack the WeidOlet or ThredOlet into position. (2)—The — 


fitting is then welded into place by the electric-arc or by using WeildOiets and ThredOlets, 
sige allowing the removal of all scale, welding metal, ete. (4) 
leak-proof joint is the result. (3)—Where the outlet is The branch line is then welded into position. In the event 
2” or larger the button should be removed after the welding =‘ that a ThredOlet is used the branch pipe is threaded and 
operation. On small sizes the fitting is used as a templet screwed into place. 


BONNEY FORGE & TOOL a 


Forged Fittings Division - Allentown, Pa. 


Forged by the Makers of 
The Finest that Money Can 
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Fuller Rotaries are built 
for capacities to 1800 
Cc. F. M. actual free-air 
delivery, pressures to 
125-lb. 


INSTALLED 


RESULT: 9 ADDITIONAL FULLERS 


INSTALLED 


Exceptionally low operating cost, resulting 
in all-around satisfactory performance of 
the initial installation, has resulted in the 
purchase of nine additional Fuller Rotary 
Compressors by a large eastern steel com- 
pany. Following installation of this first 
unit, when compressed air demands in- 
creased, more Fullers were installed to 


best advantage. 


This is not an exceptional case . . . many 
companies have found it pays to practically 


standardize on Fullers. 


If you haven't 


become acquainted with the possibilities 


of Fullers, why not do it now? 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago: 1118 Marquette Bldg. 
San Francisco: 320-321 Chancery Bldg. 


Tian 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 
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gineering education leading to a de- 
gree, after a 4-year course, and at one 
other school sufficient stress is laid on 
fire protection so that the entire 
student body is exposed to the subject. 


FERRIC SULPHATE IN METAL PICKLING 


FERRIC SULPHATE is being used in in- 
creasing quantities for pickling stain- 
less steel in place of nitrie acid and 
for copper alloys in place of sodium 
dichromate. So reported J. O. Percival, 
C. P. Dyer, and M. H. Taylor of the 
Merrimac Division of Monsanto Chem- 
ical Co., Everett, Mass., before the 
American Chemical Society in St. 
Louis. This trend is particularly im- 
portant now that both nitrates and 
chromates are in the category of chem- 
icals essential to national defense. 
One of the advantages of ferric sul- 
phate for pickling 18-8 stainless steel 
is that less metal is dissolved. Thus, 
for equal time intervals less than 5 
min., the nitric-hydrofluorie bath re- 
moved twice as much metal as the fer- 
ric sulphate-hydrofluoric bath. This 
rapid etching of exposed metal by the 
nitric acid thus roughens the surface 
unnecessarily and makes it appear less 
shiny. To avoid this, it would be 
necessary to pickle for a matter of 
seconds only if using nitric-hydro- 
fluorie acid, but in actual practice this 
is not usually possible. For the par- 
ticular steel used in preparing the 
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Metal loss in various pickling agents on 
24 gage cold-rolled 18-8 stainless steel, 
with concentration as 100 percent acids 
and temperature at 155° F. 


accompanying graph, the scale was re- 
moved when the weight loss was about 
5 lb. per ton of 24 gage sheet. Both 
the sulphuric and the nitrie-hydro- 
fluoric baths continued to attack at 4 
relatively high rate even after scale 
removal. However, the action of ferric 
sulphate-hydrofluoric acid stops soon 
after the scale is removed and thus 
the steel may be left in even longer 
than necessary without fear of etching 
or high metal loss. The ferric sulphate 
bath, according to the authors, has the 
added advantage that there are ne 
noxious NO, or HF fumes, an ad- 
vantage to the health and efficiency of 
the workers. 
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Use of ferric sulphate baths not only 
produces satisfactory or superior re- 
sults for both stainless steel and copper 
alloys, but actually reduces metal lost 
in the pickling process by as much 
as 30-40 percent on copper alloys and 
50 percent or more on stainless steels. 

Ferric sulphate can be used on ordi- 
nary steel when it is desired to pro- 
duce a deliberate etch, such as the pre- 
galvanizing etching of steel. In order 
to roughen the surface so that the 
zine coat will adhere better, the steel 
is customarily dipped in plain H,SO, 
to allow the hydrogen ion to oxidize 
part of the surface. However, part of 
the hydrogen gas formed tends to dis- 
solve in the steel to an extent sufficient 
to cause blistering, poor adherence, and 
embrittlement. On the other hand, an 
acid solution of ferric sulphate pro- 
duces little or no hydrogen and the re- 
sulting zine coat is not only more 
satisfactory, but a substantial saving 
in pickling time also results. 

During 1940, almost 50,000 tons of 
metal were pickled by use of this 
chemical and the figure is growing 
rapidly. From the standpoint of eco- 
nomics, a comparison of average prices 
of pickling agents on the basis of equal 
oxidizing power, reveals that while sul- 
phurie acid is naturally the cheapest, 
ferric sulphate is less expensive than 
nitrie acid and even less expensive than 
the acid-dichromate combination. 
When the 30-50 percent saving in 
metal loss is included, savings due to 
the use of ferric sulphate become even 
more pronounced. 


AIR WASHERS 


AT A SAFE PRACTICE conference in 
Philadelphia sponsored by the Pennsyl- 
vania State College and the State De- 
partment of Labor and Industry, F. F. 
Kravath of the Abrasives Co., Phila- 
delphia, described the operation of an 
improved washer for dust-contaminated 
air. The author reviewed types of air 
filters, their capabilities and failings, 
and their comparative worth as shown 
by such installations at the Abrasives 
Co. 

Within the last vear the Ducon air 
washer has been developed which, the 
author claimed, is practically as effi- 
cient as a cloth filter as a cleaning 
unit and is far superior as an integral 
part of the exhaust system. It is more 
compact, occupying approximately 30 
percent of the space of a similar sized 
cloth filter. Being free of moving 
parts, its maintenance problem is prac- 
tically non-existent. In one year of 
the hardest sort of service, handling 
the most abrasive materials manu- 
factured, a Ducon washer at the Abra- 
sives Co. required no maintenance 
whatsoever, and the only noticeable 
wear occurred in the cyclone section 
where original paint had not been 
quite worn away in a few spots. 

Being extremely simple and compact, 
the cost is approximately one-half that 
of a similarly sized cloth filter, and 
ereetion and structural supports are 
also less expensive. The cost of a 
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There’s One BEST Way 


to produce 


SS 
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With the exclusive, patent-protected Kemp method of 
complete premixing of fuel gas and combustion air, the 
production of inert gas of constant, predetermined analy- 


sis is not merely possible, but inevitable / 


Your investigation of this unusual equipment will show 
why you can depend on Kemp for inert gas: 


oO of constant analysis 
2) with ability to adjust to oxidizing 
or reducing analysis at will 


with low oxides of nitrogen con- 
centration minimizing corrosion 
problem 


4) automatically generated at least 
possible cost 


@ from artificial, natural, or liquefied 
petroleum gases 

@ in capacities of 1,000 to 100,000 
c. f. h. 


Have your secretary write today for Bulletin 901.3. Address 
The C. M. Kemp Manufacturing Company .. . 405 
East Oliver Street . . . Baltimore, Maryland. 
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ALD NATIONAL DEFENSE 
CONSERVE VITAL RESOURCES 


" BY USING 


RESEARCH 


Numerous products developed by CAREY re- 
lease resources needed for defense; this is im- 
portant from a national viewpoint. Likewise, it 
has its advantages to industry, for experience has 
proved the superiority of CAREY materials in 
service and has demonstrated their ability to 
cut maintenance costs drastically. 


Fireproof CAREYSTONE Roofing and Siding have 
definite advantages in permanence and low up- 
keep... CAREYDUCT, the all-asbestos pre- 
fabricated duct for air-conditioning systems, is 
superior to and costs about the same as insulated 
metal duct...CAREY ELASTITE Industrial 
Flooring provides a heavy-duty, long-wearing 
and resilient floor surface at relatively low cost 

. CAREYCLAD Roof Coating preserves the 
life of metal and Built-Up Roofs... CAREY 
HEAT INSULATIONS help conserve the nation’s 
fuel supply. 


Carey Rock Wool Insulation, Carey Built-Up 
Roofs, Careystone Wallboard, and other CAREY 
Products offer advantages in high efficiency and 
low upkeep. 


If you contemplate plant expansion or improve- 
ment, our book, ‘Proved Protection against 
Wasted Profits,’ should be of interest. Write 
today, department 15. 


CAREY ROCK WOOL CAREY BUILT-UP ROOFS 
Florigold Citrus Corpa., Frankfort Distilleries, 
Lake Alfred, Fla. Louisville, Kentucky 


INDUSTRIAL BUILDING PRODUCTS OF 
ASPHALT —ASBESTOS: MAGNESIA 


Roofing ... Siding... Flooring... insuletions ... Roef Coatings und Cements 


Waterproofing Materials... Expansion Joint... Ashestos Paper and Millboarc 
THE PHILIP CAREY MFG. COMPANY - Lockland, Cincinnati, Ohio 


Dependable Products Since 1873 
i” CANADA THE PHILP CAREY COMPANY LTO Office and Factory: LENNOXVILLE PO 


complete Ducon set-up, including pump 
and drive, averages approximately one- 
third the cost of a cloth filter design. 
Where water pressure is not available 
(less than 10 Ib. per sq.in. for the 
spray nozzles), it is necessary to pro- 
vide a small centrifugal pump. 


Moisture 


eliminator 
‘ 
/ 
/ 


iN 


impingement 
plates 


Vi 


Spray 


7 Water outlet 


Principles of the Ducon air filter 


Operating principles of the Ducon 
washer, shown in the accompanying 
drawing, involve three operations for 
removing dust from air. First is a 
cyclone at the base, then a water-spray 
in the central section, and finally at 
the top a compartment to remove ex- 
cess moisture. This type is especially 
efficient for fine-sized abrasive dusts 
as the water not only wets the dust to 
make it heavier and hence easier to 
separate, but by wetting the metal 
parts of the walls, it acts as a lubri- 
cant to protect the metal against abra- 
sion. 


CHEMICAL TREATMENT OF WATER 


CORROSION PREVENTION on the water 
side of refinery equipment by chemical 
treatment of water was discussed by 
W. H. Attwill, the Texas Co., Port 
Arthur, Tex., before the American !’e- 
troleum Institute in Tulsa. The «u- 
thor gave the results of chemical 
treatment as applied to several of tle 
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recirculated cooling-tower systems at 
the Port Arthur refinery, where ex- 
perience has shown that sodium hy- 
droxide and sodium silicate treatment 
resulted in little, if any, reduction in 
the rate of corrosion. 

In applying the chromate treatment 
to mechanical-draft cooling towers, a 
concentration of 500 p.p.m. of sodium 
dichromate (as decahydrate) was 
maintained in the circulating water. 
Sufficient caustic was added to con- 
vert the dichromate to the normal 
chromate and give a pH of 8.0 in the 
water. Small amounts of sodium hexa- 
metaphosphate were also added to give 
a concentration of 5-10 p.p.m. of total 
phosphate as PO,. The presence of a 
few parts per million of metaphosphate 
tends to keep the condenser tubes and 
supply lines free from mineral and 
corrosion deposits. 

In one of the newer cooling-tower 
systems receiving the chromate treat- 
ment, more than 11,000 red-brass con- 
denser tubes have been in water serv- 
ice for more than 18 months without 
any replacement; and in a second sys- 
tem of more than 3,000 red-brass tubes 
no failures have occurred in 26 months. 
Examination of the equipment has 
shown very little corrosion in the steel 
and cast-iron water-supply line and 
cast-iron condenser heads. 

Chemical costs of the chromate 
treatment in the mechanical-draft 
cooling towers have averaged about 
$35 per month per 1000 gal. per min. 
of water circulated, but this cost is 
justified amply by reduction in cor- 
rosion in condenser tubes and water 
supply lines, better heat-transfer rates, 
fewer shutdowns and generally better 
operation of the refining units. The 
cost of chromate treatment in natural- 
draft towers has averaged approxi- 
mately $20 per month per 1000 gal. 
per min. of water circulated. 

Threshold treatment was started in 
August, 1939. In this treatment a 
concentration of 2-5 p.p.m. of sodium 
hexametaphosphate is maintained in 
the circulating water by the addition 
of the required amount of hexameta- 
phosphate. Sufficient caustic is added 
to maintain a pH value _ between 
7.5-8.0. Although corrosion- 
reduction properties of this treatment 
have not been well established, there 
are indications that some reduction in 
corrosion results, but definitely less 
than with the chromate treatment. 
Threshold treatment has been recom- 
mended for the control of cold-water 
corrosion. Cost of the threshold treat- 
ment averaged $10 a month per 1000 
gal. per min. of water circulated. 


ELECTROCOATING FABRICS 


E_LECTROCOATING FABRICS, a process 
first adapted in 1939 to the making of 
dress goods and other fabrics, was dis- 
cussed by J. O. Amstuz of the Behr- 
Manning Corp., Troy, N. Y., before the 
American Society of Textile Chemists 
aid Colorists last May in Rochelle 
Park, N. J. 

“quipment for electrocoating is rela- 


you can safely 
trust that job to a 


TRAYLOR 
GRINDING MILL 


% Users in the Chemical and Process industries have 
told us often that they prefer Traylor Grinding Mills, be- 
cause their work gets done exactly the way they require 
it, in as large capacity as they need and at a satisfac- 
torily low cost for operation and maintenance. The best 
proofs of the sincerity of their statements are the repeat 
orders they send us, and the new clients that we get, due 
to their friendship. 


% We are able to render this satisfactory service be- 
cause our engineers are always “up on” modern proc- 
esses and thus are competent to render advice and make 
recommendations in the best interests of our customers. 


% We are anxious to have our representative visit you 
to discuss whatever grinding problem you may have. 
He will be on hand at any time and place you appoint, 
and he'll bring with him our highly informative Bulletin 
2103. Or we'll mail the bulletin to you, if you'd rather 
see it before he calls. Write us soon! 


RAYLOR 


ENGINEERING & MANUFACTURING CO. 
MAIN OFFICE AND WORKS — ALLENTOWN, PENNA..U.S.A. 


NEW YORK CITY SALT LAKE City LOS ANGELES SEATTLE 


3916 Empire State Bidg 2051 Le Salle S& Bidg 101 West Second South Se 919 Chester Willems Bidg Ave, NE 
8. C EQUIPMENT CO., LTD. MANILA MACH. & SUPPLY CO., INC MAQUINARIA INTERNACIONAL, S&L. 

551 Howe Si, Vencouver, B.C Manile end Baguio, P Av, Francnco | Madero No. 17, Dew. 214, Meno, D F 
Export Department —104 Pearl St, New York City, Foreign Seles Agencies London, Lime, Seo Paulo, Ric de Janeiro, Buenos Aires, Sentiogo, Ovne, 


Sen Juan, PR 
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¥ 


ENGINEERS 
HANDBOOK 


2276 pages of descriptions, data, and 
diagrams to aid engineers, technical 
men, and students in the solution of 
mechanical engineering problems. 


Edited by LIONEL S. MARKS 
Gordon McKay Professor of 
Mechanical Engineering, Emeritus, 
Harvard University 


The contributors number more than 
100 engineers and specialists, to 
assure you the most authoritative 
and dependable information on prob- 
lems of design and practice. 


Largely rewritten, fully revised, 
chock-full of the most useful and up- 
to-the-minute data—a 1941 tool for 
engineers. 


Priced the same as earlier editions, 
$7.00. 


of getting your copy as soon 
as it comes from press... 


Send This McGraw-Hill 
Reservation 
Coupon 
TODAY 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street, New York, N. Y. 


Enter my name to receive a copy of the new 4th 
Edition, Marks’ Mechanical Engineers’ Handbook as 
soon as published, for 10 days’ examination on ap- 
proval. ithin 10 days of receipt, I will send $7.00, 
plus few cents postage, or return book postpaid. 
(Postage paid on orders accompanied by remittance.) 
Name ...... 
Address 

City and State. ... 
(Books sent on approval in U. S. and Canada only.) 


e AUGUST 1941 e CHEMICAL & METALLURGICAL ENGINEERING 


tively simple. Small crushed mineral 
particles or fibers are carried by belt 
conveyor to a strong electrostatic field. 
Moving over the belt conveyor is a 
web of adhesively-coated paper or cloth. 
Two electrodes, similar to condenser 
plates, are required to establish the 
electrostatic field. One of these is lo- 
cated underneath the conveyor belt 
while the other is placed above the 
backing, as shown in the figure. The 
top electrode is grounded while the 
bottom one is connected to the high 
tension terminal of the transformer 01 
a kenetron rectifier set. Voltage is 
varied from 20,000-70,000 v. while the 
electrode spacing is held from 0.5 
1.5 in. 


| Top electrode 


=> 

— 
Conveyor ~Bottom 
e/ectrode 


Principles of electrccoating fabrics, show- 

ing backing, conveyors and electrosiatic 

f.eld. With rayon, 300,000 fibers per sq.in. 
can be obtained by this process 


Textile chemists have difficult prob- 
lems to solve in producing fibers which 
have suitable characteristics for elec- 
trocoating. Dyeing, bleaching and 
drying must be done so that the re- 
quired characteristics for electrocoat- 
ing are not impaired. Dyestuffs and 
dye methods must be adjusted to main- 
tain these fiber characteristics, and 
the moisture content, for instance, 
must be under accurate control. 

It was pointed out that the wear of 
fabrics is approximately proportional 
to the fiber density. With rayon fibers 
of 3.5 denier, it is possible to obtain 
fiber densities of  250,000—300,000 
fibers per sq.in. No woven fabries can 
be made as dense, which is one reason 
why electrocoating fabrics outwear the 
woven ones by surprising margin. 
Standard wear tests show ratios of 1 
to 3 in favor of electrocoated fabrics. 

Serious consideration must be given 
to the viscosity of the adhesives so 
that the required penetration will re- 
sult from the velocity which the par- 
ticles attain under the influence of the 
electrostatic field. Where this velocity 
is great, as with particles of small mass 
under the influence of a powerful field, 
the viscosity can be at its practical 
maximum. Any sacrifice of this ve- 
locity must be compensated for by a 
reduction in viscosity of the adhesive. 
Such materials as natural and syn- 
thetic rubber, reclaims, and resins are 
adaptable to the process in the form 
of solutions or dispersions. Cattle- 
hair fibers are held onto the backing 
with rubber cement, but the curing of 
latex and rubber cement is critical 
and must be under accurate control. 
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Bridgeport research and development are 
continual in their efforts to maintain and ad- 


vance the quality and usefulness of brass mill 
products. This is evidenced by what is being 


done at Bridgeport to develop combinations 


of alloys and metals to meet and overcome 


service conditions that normally would impair 
the efficiency and life of tubing, such as cor- 


rosion, dezincification, air impingement, ete. 
Bridgeport Duplex Tubing 
can be made in many com- 


binations such as brass or 


copper with aluminum, cupro 
nickel, low carbon and stain- 


less steels, and other metals 
eeded in oil refineries, the 
process industries, chemical 


monia refrigeration systems. 
Efficient, long-lasting tube , 
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plant food factories and am- 
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FOR DOUBLE-PROTECTION 


Laboratory research is constantly being carried on at Bridgeport 
to study and improve the corrosion resistance of various alloys. 


installations are particularly important in 
times like the present when production must 
be maintained at the highest possible level 
with a minimum of service attention or re- 
placement. A Bridgeport engineer will be glad 
to examine and report on his findings concern- 
ing conditions that affect your tube installa- 
tions and make recommendations for ways to 
sustain or improve their efficiency. 


Bripceport Brass Company, Condenser Tube Division, Bridgeport, Connecticut 


(| Please send me your Technical Bulletin on Duplex Tubes. 


|] We would like to discuss Corrosion Control or product contami- 
nation problems with one of your representatives. 
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WANTED: 


YOUR 
TOUGHEST 


SPRAY 
PROBLEM! 


Fig. F-80 


Are all of your processes 
using Spray Nozzles as ef- 
ficient as you think they 
could be? Do the Sprays 
produce even distribution? 
Break up the liquid into as 
fine particles as you would 
like? Resist the corrosion or 
wear conditions satisfactor- 


ily? 


Send Monarch an oufline of 
your toughest spray problem 
—If your liquid can be 
sprayed with direct pressure 
at all—Monarch can furnish 
the nozzles. 


NOZZLES FOR: 


OIL ATOMIZING 
HUMIDIFYING 

AIR WASHING 
DESUPERHEATING 
SPRAY PONDS 
MILK POWDERING 
ACID CHAMBERS 
CONCRETE CURING 


WRITE—While you think 
of it. 


MONARCH MFG. WKS, INC. 


2730 E. WESTMORELAND ST. 
PHILADELPHIA, PA. 


SELECTIONS FROM FOREIGN LITERATURE 


NICKEL PLATE ON 
IRON AND COPPER 


Harp lustrous nickel deposits are 
fermed on copper and iron from elee- 
trolyte baths containing certain inor- 
ganie colloids. Tests were made with 
sulphur sol, silver sol, red and blue 
gold sols, positive and negative silver 
halide sols and Prussian blue hydrosol. 
The sulphur sol gave a dull, patchy 
plate with poor adhesion. Positive and 
negative sols of silver chloride, bro- 
mide and iodide gave only slightly 
better deposits. The best deposits were 
formed from silver and gold sols; they 
were hard and lustrous, with good ad- 
hesion and less pitting than with other 
sols. Nickel plate from these sols takes 
a high polish. Prussian blue hydrosol 
also gave hard, bright plate but with 
more pitting than from silver or gold 
sols. The cause of pitting is being in- 
vestigated. Plating was carried out at 
35 deg. C. with a current of 0.3 amp. 
In similar tests with selenium, iodine, 
aluminum hydroxide and ferrie hydrox- 
ide sols in baths for nickel plating 
copper the metal hydroxide sols gave 
hard, bright, fine-grained nickel depos- 
its. 

Digest from “Effect of Inorganic Col- 
loids on the Electro-deposition of Nickel 
on Copper”, by V. 8S. Puri and G. C, 
Juneja, and “Electrodeposition of Nickel 
on Iron and the Effect of Colloids on the 
Nature of Deposit,” by V. S. Puri and 
Fr. R. Mahmood Alvi, Journal of the 


Indian Chemical Society 17, 581, 699, 
1941. (Published in India.) 


BASE EXCHANGE WATER SOFTENERS 


THE TEMPERATURE influence in operat- 
ing base exchange water softeners is 
significant partly because water sup- 
plies are treated at all temperatures 
from winter cold to summer warmth, 
and partly because it would sometimes 
be helpful in industrial practice if 
water in relatively small quantities 
could be softened at elevated tempera- 
tures. Temperature effects have there- 
fore been studied with 5 types of base 
exchange softeners: 

. Treated coal. 

2. Treated fuller’s earth. 

A quebracho-tannin resin. 

. Greensand. 

5. Synthetic zeolites (2 varieties). 
Of these reagents the only one which 
had a higher softening capacity for 
hot than for cold water was the que- 
bracho-tannin resin. Treated  coai, 
greensand and synthetic zeolites are 
nearly independent of temperature up 
to about 122 deg. F. but a further 
temperature rise to 158 deg. F. seri- 
ously impaired their efficiency. Fuller’s 
earth shows its temperature sensitivity 


earlier, decreasing gradually in effi- 
ciency all along the rising tempera- 
ture curve. The quebracho-tannin resin 
was independent of temperature up to 
about 95 deg. F. The temperature 
effects on greensand and the synthetic 
resin are compared in the table, in 
which base exchange capacity is ex 
pressed in Ib. of CaO removed per 
100 Ib. of hard water. Hardness is 
expressed in parts per 100,000, calcu- 
lated as CaCO,,. 

Digest from “Effect of Temperature on 
the Exchange Capacities of Some Base 
Exchange Materials Used in Water Soft 
ening,” by H. Ingleson and A. Harrison, 


Journal of the Society of Chemical Indus 
try 60, 87, 1941. (Published in England.) 


INSULATED WIRE 


EXPERIENCE has shown that the me- 
chanical properties of insulating 
enamel baked on wire are the same 
after a slow low temperature bake as 
after a correspondingly shorter high 
temperature bake. Tests to confirm 
this point were made with insulating 
enamels on iron panels instead of wire. 
In one case, for example, an enamel 
gave films with the same mechanical 
properties when baked 15 min. at 180, 
45 min. at 170 or 135 min. at 150 
deg. C. All the tests were made with 
phenolic resin enamels, applied by 
dipping. Adhesion, tensile strength, 
elongation and breakdown resistance 
were measured. A _ good insulating 
coating on wire should have a break- 
down strength of about 400 volts in 


150 


uw 


/ 


0 1 2 6 
Impression Depth, mm. 


Current, milliamperes 


0 


Effect of baking temperature on single 
coats of phenolic resin insulating enamel 


a film 0.01 mm. thick. Film thickness 
should be kept as small as_ possible 
in order to permit the maximum num- 
ber of ampere windings in a coil of a 
given size. It has been found that the 
current passing through the film while 
it is being deformed is an excellent 
criterion of film quality. If the film 
is wet with an electrolyte during de 
formation the Erichsen tester can be 
used to good advantage for this pur- 
pose. The chart shows some typical 


Temperature effects with two types of base exchange water softeners 


Greensand 


Quebracho-Tannin Resin 
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curves, in terms of milliamperes and 
degree of deformation (impression 
depth in mm.), for a single coat of a 
phenolic resin insulating enamel on a 
thin iron panel. These curves show 
the effect of baking temperature. 

Digest from “Testing the Behavior of 
Insulating Enamels (Wire Varnish) With 
the Erichsen Tester,” by Herbert Niesen, 


Elektrotechnische Zeitschri)t 62, 73, 1941. 
(Published in Germany.) 


VISCOSITY OF ALUMINUM ALLOYS 


CAPILLARY viscometers have been suc- 
cessfully used for some metals but with 
aluminum and its alloys the capillary 
is quickly clogged by particles of 
alumina suspended in the melt. The 
oscillation damping method, used for 
molten salts by Dantuma, has now 
been successfully adapted to the vis- 
cometry of aluminum and its alloys. 

In this method the damping effect 
(logarithmic decrement) is determined 
for the torsional oscillation of a steel 
ball (about 23 mm. in diameter) hung 
from a fine steel wire. To prevent corro- 
sion, the ball and wire were coated with 
waterglass pigmented with zine oxide 
and graphite. The instrument was 
checked against water and benzene. 
Good results were obtained in = alu- 
minum and Silumin 12.3, Fe = 
0.44, Mg = 0.01 percent) up to 800 deg. 
C., beyond which the carnallite flux 
ceased to protect the surface ade- 
quately. Viseosities of aluminum melts 
(in poises) range from 0.01392 at 800 
deg. C. to 0.06761 at 670 deg. C. In 
Silumin melts the range is from 0.01061 
at 775 deg. to 0.05085 at 620 deg. C. 


Digest from “Determining Viscosity of 
Molten Aluminum and its Alloys,” by 
E. V. Polyak and S. V. Sergeev, Comptes 
rendugs de Vacademie des _ aciences de 
VURSS 30, 137, 1941. (Published in 
Russia.) 


PORCELAIN AS A 
METAL SUBSTITUTE 


MopeRN methods which permit porce- 
lain shapes to be accurately formed to 
specified dimensions during or after 
manufacture have opened new fields of 
use to porcelain. Whereas accuracy 
was formerly only about 5 percent for 
turned or molded porcelain shapes, and 
1.5 to 3 percent for extruded shapes, it 
is now possible to meet tolerances as 
fine as 0.01 mm. by precision grinding. 
Valves, faucets, 2-way and 3-way stop- 
cocks can be ground to an excellent fit. 
Valves are made in armored and all- 
porcelain designs. Rolls for various 
kinds of machines are also made of 
porcelain. 

Somewhat surprisingly, hard porce- 
lain is also being used successfully in 
heat exchangers. The low heat con- 
ductivity bars this material from heat 
exchange with a high temperature 
gralient and rapid flow, but with a 
low temperature gradient and slow flow 
an effect comparable to that of metal 
exchangers can be achieved. This is 
especially true since the development 
of “Heschotherm” which far surpasses 
all other ceramic materials in heat 
‘onluetivity. Instead of 1.3 or 14 


rotected by RUBBER 


e During the past 50 
years we have manu- 
factured rubber rolls 
and mechanical rub- 
ber products for the 
Paper, textile, to- 
bacco, tanning, hat, 
steel and other 
industries. 


THIS EXHAUST FAN was covered with rub- 
ber to protect it against chemical fumes, con- 
densation and other unfavorable conditions 
that quickly attack metal. This is just one of the 
many different products and parts of machines 
that we have covered with rubber. We also 
rubber-line tanks of a variety of sizes. 


Have you any equipment that requires protec- 
tion against unfavorable conditions? 


Possibly there are places in your plant where 
rubber rolls could be used to advantage — 
where they may do a better job or where they 
may be used to replace rolls difficult to secure 
during the defense program. If so, write us. 


We will gladly give you the benefit of our 
experience. 


AMERICAN WRINGER CO., Inc. 


WOONSOCKET, R. I. 


e TENSILASTIC 
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100 YEARS 
OF EXPERIENCE 


In Roebling metallic filter 
cloth and wire screen you get 


Dutch Weave ersey Stranded — the benefit of a century of spe- 
Twilled Filter Cloth Flexible Filter Cloth cialization in wire fabrication. 


These products are available 
for practically every filtering, 
dewatering, cleaning, sizing, 
and grading purpose. 
Made in a wide variety 
of metals. 


Oblong Mesh Wire Screen Square Mesh Wire Screen Ry, 
JOHN A. ROEBLING'S SONS COMPANY 


TRENTON, NEW JERSEY Branches in Principal Cities 


stitute Material,” by Wallich, Wochenbiatt 
fiir Papierfabrikation 72, 252, 1941. (Pub- 


HEAT SHOCK EFFECTS 


Export Division: 19 Rector Street, New York, N.Y., U.S.A. Cable Address: ‘‘Roebling’s’’, New York 


ACID 
PROOF 
PLUG 
COCKS 


* 


_ Knight-Ware plug cocks are made in bores of %4”" to 8” in the 
plain or the Nordstrom lubricated designs. They are available 
with nipple or flanged ends for connecting to stoneware, wood, 
lead, metal, or special connections to order. All valves are 
tested to 45 pounds pressure open and closed before shipment. 
Made of Knight-Ware, these plug cocks are tough, dense and 
wholly acid proof. 


BODY ITSELF 


Kelly Ave. — MAURICE A. KNIGHT — Akron, Ohio 


(the usual thermal conductivity o! 


porcelain) “Heschotherm” has a con- 
ductivity of 6.5 keal/m/hr/°C. This 
means that a large bulky heat ex- 
changer is not necessary for duplicat- 
ing the performance of a metal ex- 
changer. 


Digest from “Hard Porcelain as a Sub- 


lished in Germany.) 


ON PORCELAIN INSULATORS 


THERMAL shock testing of porcelain 


insulators causes hidden cracks such 
as might escape ordinary inspection. 
These cracks may result from temper- 
ature fluctuations as small as 70 deg. 
C. They appear most commonly inside 
the “fish skin” along the cemented 
union. Often they lie in a plane per- 
pendicular to the insulator axis. Fine 
cracks are difficult to detect in porce- 
lain, especially internal cracks which 
do not come to the surface. Hence the 
test is likely to damage insulators and 
yet leave them in condition to be 
passed by inspectors. A test more 
nearly approaching natural exposure 
conditions is proposed, namely heating 
the insulator superficially to 100 deg. 
C. (as might conceivably occur in di- 
rect sunlight), then spraying with 
water to imitate a sudden rain. 


Digest from “Response of Large Porce- 
lain Insulators te Thermal Shock,” by 
Hans Barthelt, Zlektrotechnische Zeit- 
schrift 62, 68, 1941. (Published in Ger- 
many.) 


STRIP VISCOMETER 


A NEw type of viscometer has been 
developed in connection with studies 
of flow behavior in viscous oils as in- 
fluenced by suspended pigments. The 
new instrument is adaptable to measur- 
ing viscosity of viscous liquids and 
pastes at high rates of shear, and is 
subject to accurate temperature con- 
trol. 


As shown in the drawing, M repr¢ 
sents two metal blocks with rounded 
edges; they are spaced 150 microm: 


apart by spacers S, and the slot be 
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tween them is 25 mm. deep. The test 
strip can be warmed or eooled, as de- 
sired, by passing water through the 
instrument by means of tubes W. The 
test strip is weighted at @ sufficiently 


to make it slide, and is held taut by. 


means of a counterweight which is at- 
tached by a thread at g. The strip is 
30 mm. wide, and about 800 mm. long. 
It is 50 microns thick, leaving 50 mi- 
crons clearance on each side in the slot 
between blocks. The strip may be 
made of cellulose triacetate. The vis- 
cous liquid or pigment suspension to 
be tested is held in the depression in 
the blocks on either side of the test 
strip. The rate at which the strip 
slides through the slot under a given 
load is a measure of viscosity of the 
liquid or suspension. Viscosity of a 
pigment-free oil can be correlated with 
that of the same oil with a pigment: 
simple logarithmic relation can be 
established in each case. 

Digest from “The Strip Viscometer, A 
New Instrument,” by F. Wachholtz, Chem- 


ische Fabrik 14, 155, 1941. (Published in 
Germany.) 


PACKING REACTION TOWERS 


DISCONTINUITIES in liquid: vapor sys- 
tems in packed towers, due to channel- 
ing, lamination or other faults in dis- 
tribution, are avoided by a new pack- 
ing system in which the packing 
shapes (e. g. rings with height equal 
to diameter) are shaken down by 
localized tapping to give an arrange- 
ment which assures uniform liquid 
flow and wetting of the rings. Shak- 
ing is carried out in circles proceed- 
ing from the wall of the tower, but 
to prevent channeling inward toward 
the center intermediate layers are 
shaken upward, downward and _ hori- 
zontally from the center of the tower. 
The advantages of the new packing 
system increased absorption 
capacity, sharper separation, increased 
heat transfer, intensified scrubbing 
effect, increased tower capacity for 
unit size, elimination of complicated 
and expensive heat exchange and flow 
devices, and economies in tower in- 
stallation and operating costs. 


Digest from “A New Process for Pack- 
ing Reaction Towers by Shaking the 
Packing,” by G. Schneider, Chemische 
Fabrik 14, 111, 1941, (Published in 
Germany.) 


BEARING METALS 


IN MODERN machine design the choice 
of bearing metals depends on specific 
physical conditions of lubrication and 
load. There are three standard bear- 
ing metals which meet many require- 
ments, and a variety of special metals. 
The three standards are: 

Standard Metal: lead 79.20, anti- 
mony 14, tin 5.30, copper 1.50 percent. 

Regular Metal: tin 83.30, antimony 
1!.10, copper 5.60 percent. 

Railway Metal: lead 98.64, calcium 
070, sodium 0.62, lithium 0.04 alu- 
minum 0.20 percent. 

_ Among the best of the special bear- 
‘ny metals is “Metta No. 44” which 
is mainly lead with a special harden- 
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RYERSON STEELS 


PROMPT SHIPMENT FROM 10 PLANTS 


Over 40 kinds of alloy steels—both standard S.A.E. analysis Principal Products Include: 
and special heat treated Ryerson alloys—are included in the Bars, Shapes, Structurals, 
wide range of Certified Steel products carried in Ryerson 
stock for Prompt Shipment. 

A special quality control plan on alloy steels gives the heat 
treater exact data on every bar to guide him in securing ‘ 
better results in less time. Write for complete information. oe ae — 

If you do not have the blue and grey Ryerson Stock List i Mechanical Tubing, 
we will gladly send a copy. Joseph T. Ryerson & Son, Inc, einforcing Steel, Welding 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Cincinnati, od, Nuts, Bolts, Rivets, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City. ete. 


Plates, Sheets, Floor 
Plates, Alloy and Tool 
Steels, Allegheny Stainless, 


9th REPORT 


.-- On Materials of Construction 1940 Edition 
(Reprinted from Sept. 1940 Issue) 
Literally a Materials Handbook, this 48-page booklet presents 
essential information for more than 800 corrosion-, heat- and 
abrasion-resistant materials used in the construction of process 
equipment. 


Included are: (a) non-ferrous metals and alloys, (b) ferrous 
metals and alloys and (c) non-metallic materials of construction. 
Physical properties, chemical composition and names of manu- 


Chemical & Metallurgical Engineering, 330 West 42nd St., 
New York, N. Y. 


Equipment Like This... 
Should be Protected by 


GOODALL 


FIRE HOSE 
“NU-FLEX” “LONG LIFE” 


A great new Fire Hose development by Wrapped Ply Construction. Grey 
Goodall. Folds so flat that ise to 20% Rubber Cover. Recommended for 
more footage can be stored in cart or box. locations where chemicals, solvents or 
Double jacket; cotton rubber lined. Ex- mildew would quickly destroy cotton 
tremely pliable, even when wet. Remains rubber lined constructions. Guaran- 
easy to handle and repack. teed 400 Ibs. test pressure. 


Send Coupon for Circular on Fire Hose, Couplings, Clothing 


GOODALL RUBBER CO., INC. PHILA. PA. 


Branches and Distributors from Coast to Coast. Mills: Trenton, N. J. Est. 1873 SS Da, 


GOODALL RUBBER CO., Inc. | Name __. 
10 South 36th St., Phila., Pa. Company 
Please send your latest literature Address. 


on Fire Hose, Couplings, Cloth- Sab 
City & State. 
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R/M PACKINGS Go “ALL out” 
FoR National Defense 


Industrial America, fighting grimly to exceed its own 
capacity in producing tools, power, raw materials and 
arms, has an experienced volunteer in R/M Packings, a 
trained organization of rubber and asbestos specialists, 
and a line of products that can deliver results right now! 


‘ Raybestos-Manhattan packings are keeping more steam 
. and oil and gas and water and corrosive chemicals under 
efficient control than ever before in history. This famous 
line is proving its worth under the greatest pressures and 
most vital emergencies ever known. It is showing the emer- 
gency value of 40 years of asbestos and rubber specializ- 
ing. It is teaching the real worth of a complete line in the 
fewest possible numbers. It is keeping machines at work. 


Call your R/M distributor. Lay your 
packing problems in his lap. He's 
waiting for your call. 


This simple, complete, condensed and cross- 
indexed catalog will simplify packing selection 
in your plant. Own your own free copy. Just 
call your R/M distributor or write us for a cogy. 


ANDUSTRIAL SALES DIVISION 


RAYBESTOS-MANHATTAN, INC. 
ers of Packings for Every Industrial Use 


CONN.» MANHEIM, PA. NORTH CHARLESTON, S.C. PASSAIC, N. J. 


ing ingredient, avoiding the use of 
nickel which tends to make bearings 
too easy to scratch in service. With- 
out the expense of tin, Metta No. 44 
is useful instead of white metal in 
a great variety of bearings. 

The choice of a bearing metal de 
pends partly on the type and vari 
ability of load and partly on the size 
and curvature of the groove in which 
the bearing operates. The type of 
lubricant to be used must also be con- 
sidered. Colloidal graphite is a desir- 
able ingredient at high specifie pres- 
sures and low speeds, while clear light 
distillates are best for light loads 
at high speeds. 

Digest from “Bearing Metals,” by FE 
Belani, Wochenblatt§ fiir Papierfabrika 


tion 72, 240, 1941. (Published in Ger 
many.) 


MECHANISM OF CEMENT BURNING 


THE HEAT of hydration of raw mix in 
a cement kiln as a significant factor in 
the mechanism of burning clinker and 
in relation to the properties of the 
final product. Heats of hydration 
were measured for a number of 
samples by comparing the heat of solu- 
tion of the powder before and after 
hydration. A comparison of the heat 
absorbed by raw mix in wet and dry 
process kilns gave these results (calo- 
ries per gram): 


Heat of solution 
Total 


Raw heat Fixed 
Clinker mix absorbed hydration heat 
Dry 612.8 — 331.7 = 281.1 = 109.4 + 171.7 


Wet 626.1 — 256.6 = 369.5 = 1443 + 226.2 


In both cases the total heat absorp- 
tion is divided in about the same pro- 
portion 39 percent to hydrate the 
powder and 61 percent fixed by the 
clinker as latent energy. In the dry 
kiln process flue dust and Cottrell 
dust are recovered. Tests of tensile 
and compressive strength showed that 
in general strength increases as total 
absorbed heat increases, but that the 
increase is not proportional. Instead, 
the last small increment of absorbed 
heat greatly affects the strength of the 
finished cement. Nearly all the prod- 
uct in the kiln is quick setting, but 
a slow setting tendency becomes ap- 
parent when the clinker zone is ap- 
proached. 


Digest from “Researches on the Burn 
ing Mechanism in the Rotary Cement 
Kiln. XI. Heat of Hydration of Raw 
Meal in the Rotary Cement Kiln and its 
Corresponding Physical Properties,” by 
T. Yoshii, Journal of the Society of Chemi 
cal Industry, Japan 44, 15B, 1941. (Pub 
lished in Japan.) 


BUTYLENES FROM ETHYLENE 


CaTALytTIo dimerization of ethylene in 
presence of nickel (reduced in hydro- 
gen 3 hours at 400 deg. C.) yields ap 
proximately equal proportions of 1 
butylene and 2-butylene. Since 2 
butylene exists in cis and trans isomers 
their proportions were also investi 
gated. Again division was approxi 
mately equal. By carrying on th 
reaction under optimum condition: 
(low space velocity and high tempera 


ture) yields of butylene between 7 
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and 80 percent of the reacted gas are 
obtained. About 25 percent goes to 
iorm higher polymers while the loss 
by side reactions is only 2-3 percent. 
A kinetic study of the reaction showed 
that the rate of catalytic dimerization 
is directly proportional to the partial 
pressure of ethylene in the vapor 
phase. The apparent energy of activa- 
tion in the reaction is about 10,500 
cal. A typical distillation curve, from 


Or 

-50F 

x 

2 

a 

E 

150 i 

0 50 100 


Percent, Volumetric 


Typical distillation curve of butylene from 
ethylene 


fractionation in a Podbielniak column, 
is shown to illustrate the composition 
of the gas. The small fraction of 
gaseous decomposition products and 
the larger fraction of higher boiling 
polymers are clearly evident at the 
ends of the butylene portion of the 
curve. 


Digest from “Kinetics of Catalytic 
Dimerization of Ethylene,” S. Ya. 
Pshezhetskii and A. T. Gladyshev, Zhurnal 
Fizicheskoi Khimii 15, 333, 1941. (Pub- 
lished in Russia.) 


FELTING CAPACITY OF WOOL 


SorPTION of hydrogen by wool has all 
the characteristics of adsorption, but 
sorption of air is distinctly different. 
Equilibrium is reached much more 
slowly, presumably because oxygen in 
the adsorbed air oxidizes the wool fiber, 
thus releasing part of the surface to 


ulsorb more air. Thus a process of - 


themosorption is set up, as has been 
lemonstrated experimentally. The rea- 
son it does not continue until oxidation 
lestroys the fiber is that nitrogen, the 
uain component of the adsorbed air, 


jouilds up a protective layer through 


which oxygen must diffuse to get at the 


Fiber. Because of this protection wool 


an be kept for years without serious 
leterioration. 

Dyeing and felting influence the 
‘hemosorption process, apparently in- 
lependently of each other. Dyeing in- 
teases chemosorption of air, probably 
y enlarging the micelle surface and 
hanging its character. Felting decreases 
sorption of hydrogen, both in dyed 
nd undyed wool. Its effect on chemo- 
“rption of air is not entirely clear, 
ut wet wool can be felted by heating 
i air at about 100 deg. C. whereas 
‘eating in absence of air has no felt- 
ig effect whatever. In general the 
‘lect of felting is to decrease the total 
Micelle surface of the wool fiber. 
Digest from “Density and Sorptive 
“pacity of Some Samples of Cotton, 
‘ik and Wool,” by P. M. Heertjes, Recueil 


travaug chimiques des Pays-Bas 60, 
, 1941. (Published in Holland.) 


{UNITED DRUG 


adds another == 


BARNSTEAD 
WATER STILL 


The United Drug Company, 
after using a Barnstead 150 gallon 
per hour water still for years, now 
needs more pure distilled water. 
And they have added another 
Barnstead Still—a 100 gallon 
per hour unit. This means that 


The United Drug can maintain constantly their high standards of purity 


on all products using distilled water. 


All Barnstead Stills—from the small 


17 


gallon per hour unit to the 500 


gallon giant—produce distilled water of the same high degree of purity 
over a period of many years. Scientific tests have proven that Barnstead 
Stills, 15 years in operation, are just as efficient as when new. 


Send for complete 70 page catalog showing 
and describing all Barnstead Water Stills 


arnsiead 


STILL & STERILIZER CO Inc. 
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PETROLEUM’S ENCYCLOPEDIA 


DONE IN OIL. By David. D. Leven. 
Published by the Ranger Press, 
New York. 1084 pages. Price $10. 

Reviewed by 8S. D. Kirkpatrick. 

IN MANY respects the petroleum in- 
dustry has been America’s greatest con- 
tribution to modern civilization. It has 
brought wealth, power, comfort, health 
and security to millions of people. In 
turn it has drawn heavily on the 
human, financial and scientific as well 
as the natural resources of the world. 
Behind the brief life-span of this 
all-important industry is a story that 
touches somewhere on the lives of all 
of us. To encompass all of this be- 
tween the covers of a single book seems 
like an impossible task, yet that is 
what this author has attempted and 
largely accomplished. 

Virtually a one-volume encyclopedia 
of the petroleum industry, the book 
covers every phase of oil’s activities 
from the genesis of its geology to its 
marketing and utilization. The gen- 
eral approach is from the economic 
viewpoint and the first of its four 
major sections is concerned with the 
part petroleum plays in national and 
international economy. Likewise Sec- 
tions 4, 5 and 6 are concerned with 
financing of the oil industry, the oil 
royalty business and the regulation 
of its securities and markets. Thus 
almost two-thirds of the volume has 
been devoted to what might be re- 
garded as a glorified, documented and 
interpreted edition of A.P.I.’s famous 
“Petroleum Facts and Figures.” But 
the author has done something more 
than put flesh and blood on that statis- 
tical skeleton. He has made it an 
intensely interesting, readable life 
story of Old King Crude and all his 
descendants. 

Finding and producing the oil and 
transporting, refining and marketing 
it comprise the two remaining sections 
of about 360 pages. Here again the 
major approach has been largely de- 
scriptive and statistical. One gets the 
impression that the author has been 
more at home in the oil fields than 
in the refineries. His accounts of 
“Oil Science” in the application of 
geo-physical and other modern methods 
of exploration show detailed as well 
as broad and practical knowledge of 


148—8 


oil structures and of the ways in 
which oil is found and missed. On 
the other hand, this reviewer’s im- 
pression of the two score pages devoted 
to oil refining is that the treatment 
has been much too general and all 
too sketchy to do justice to the really 
great contributions of chemistry and 
engineering in creating a whole new 
field of technology. Perhaps exactly 
the opposite viewpoint might be held 
by the geologist, the oil producer or 
the investor, each thinking in terms 
of his own special interest. 

As Mr. Leven points out in his very 
modest foreword, the publishers of 
“Done in Oil” have spared no expense 
in providing a proper setting for “the 
vast panorama of King Crude’s as- 
cendancy.” The book is beautifully 
bound in flexible leatherette covers, with 
striking three-color maps on the front 
and back fly-leaves. Thirty full-page 
examples of the photographic art of 
Robert Yarnall Richie add_ interest 
and value to the volume. Literally 
hundred of charts, tables and maps 
testify to the author’s own craftsman- 
ship. Unusual, but useful and wel- 
come in a volume of this sort, are a 
40-page glossary of terms used in the 
oil industry, 33 pages of pertinent 
appendixes and bibliographies and a 
comprehensive index of 43 pages. 


THE FEDERAL LABOR LAWS. By 
R. L. Greenman and Leslie Sanders. 
Published by National Foremen’s 
Institute, Deep River, Conn. 72 
pages. Price $1. 

Turee Federal laws are discussed in 

this inexpensive guide for supervisors 

and foremen. They are the Wagner 

Act, the Wages and Hours Act and the 

Walsh-Healy Act. Written in non- 

technical language, the discussions de- 

scribe the laws and point out what 
must be done by supervisors and fore- 
men, as representatives of employers, 
to comply with the legal requirements. 


MODERN GLASS PRACTICE.  Re- 
vised edition. By 8S. R. Scholes. 
Published by Industrial Publica- 
tions, Inc., Chicago, Ill. 289 pages. 
Price $6. 

PLANNED as a textbook of glass tech- 

nology for college students and as a 

reference book for executives and 

operatives, the first edition contained 

a wealth of information on the chem- 

istry, physies and technology of glass. 

The revision, of larger format, records 

advances in the art. 

Because of the audience for which it 
is intended, the book contains discus- 
sions of elementary matters as well as 
technical descriptions of materials, 
methods and products. Opening with 
a discussion of the glassy state, the 
beok continues through the chemistry 
and physics of glass and glassmaking 
to treatment of raw materials, batches 
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and calculations. Chapters on com- 
bustion, fuels and furnaces, glasswork- 
ing, annealing, decoration, and other 
pertinent aspects are included in the 
two dozen which make the book a com- 
plete reference and guide. Well 
indexed. 


RUBBER AND ITS USE. By Harry 
L. Fisher. Published by Chemical 
Publishing Co., Brooklyn, N. Y. 128 
pages. Price $2.25. 

For those of us, outside the rubber in- 

dustry, whose interest in rubber is 

more or less academic, this little book 
offers an outline and description of 
the industry. History, production, 
properties and manufacturing are all 
covered interesting narrative 
fashion. Chapters on synthetic rub- 
bers and rubber derivatives conclude 
the book. Lists of references for 
supplementary reading are included. 


METHODS OF ANALYSIS OF COAL 
AND COKE. Published by Chemi- 
eal Publishing Co., Inc., Brooklyn, 
N.Y., 85 pages. Price $1.50. 

Reviewed by W. A. Selvig. 
THESE methods of analysis of coal and 
coke were standardized primarily for 
use by the Fuel Research Organization 
of the British Department of Scientific 
and Industrial Research in connection 
with their survey of the physical and 
chemical properties of British coals. 

The methods do not differ funda- 

mentally from those of the British 

Standards Institution but in general 

they are much more detailed and in- 

clude methods not given in the British 

Standards Institution Specifications. 
Part I, covering 68 pages, deals with 

coal and includes methods for total 
moisture (including a toluene distil- 
lation method), proximate and ulti- 
mate analysis, calorific value, sulphur 
forms, chlorine, phosphorus, arsenic 
and carbon dioxide. The Gray-King 
carbonization assay of coal for yields 
of coke, gas, and by-products is de- 
scribed for tests to simulate both 
low and high temperature corboniza- 
tion conditions. 

Part 2, comprising 9 pages, covers 
coke and gives methods for total 
moisture, proximate and ultimate an- 
alysis, chlorine, phosphorus, arsenic 
and calorific value. Many of these 
methods are essentially the same as 
given for coal. A method is included 
for determination of the calorific value 
of the volatile matter remaining in 
high temperature coke. 

Four appendixes cover determination 
of the agglutinating value of coal, 
reproducibility of analytical results, 
recommended method for reporting 
analyses, and a mechanical mixing 
device for preparation of laboratory 
samples. 

Naturally these British methods 
differ more or less from standardized 
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AMERICAS S 


> brains and skill of our 
ical Industry surpass those 
any Chemical Industry on Earth 


NOTE To READERS: 


The article repring, 
Printed 
Johns-Manville been appeared, as 


45 erusing, on pages ao 
one of a i 
achievements of thes: defense 
in t 
AGIC IS THE WORD FOR CHEMISTRY. 
And magic is the word to express _ ecause of our long and cl . v 
' the job the Chemical Industry is doing to = with these industries, Johes-Maevan : 
help defend America. hand, the job which 
. Before I began my tour to collect ma- ing Natioaal Denar” is doing in build- S 
trial for this article, I thought of the that too few people re ae are Convinced < 
chemical industry as full of new develop- of that job and, lik ize the magnitude us ee 
e and, ike other manufactur 
, nents. But my imagination limped behind we believe it is vitally importarit to th me Fy 
4 the facts. Chemistry, to me, is magic—a — of the American System that this r a te 
magic which chemists call Research and ie ; Se told to the widest possible tnidience, 
on which the American chemical industry THROL GH RESEARCH the Chemical Indus- _ + Itis out siacese ho a A i 
try is helping to make America self-sufficient the Saturd, nope that this series in f: 
2 : P in all strategic materials necessary for na campaign which ; » and a similar a 
I A magic by which the United States has tional defense. This great industry spends Papers, will a . 1S appearing in news. 3 
1, been made self-sufficient in materials, in $50,000,000 a year on research alone. public of kata elpful in informing the 
techniques and in production of practically Industry is diing Pere nes: job American 
J. every chemical vital for defense. There is, however, one tremendously est National Emergency. time of our great. - 
d Turn ’41 backwards and you get ’14. In important exception—military explosives. . oy, 
‘14, and even in ’17, when we entered the This is the bottleneck of bottlenecks. What fohns- Mann 
- war, there were forty-two “strategic ma- is being done about it confirms my open- : 
aC terials” which we had to import. Today ing sentence that “magic is the word for ~ ol 
mn there are but fourteen, for most of which chemistry.” 
id 
chemical research has created substitutes But let President W. S. Carpenter, Jr., 
a4 fom domestic raw materials. - of du Pont, present the proportions of the 
In ’14, we made less than 10% of our : 
sh In 41. w chem all In "14 town, Indiana, started operations a month ty 
al In September, 1939,du Pontemployed earlier than specified. And other Govern- 
we imported all our nitrates—essential for ili 
n- 4 io only about 500 men in making military ment plants in Illinois, West Virginia 
aplosives, fertilizer and other purposes. . ” “Th , , 
sh ; : : explosives,” Mr. Carpenter told me. e Alabama, New York and Maryland are 
ln’41, we can produce, in American plants, 
. r ; : _ defense program called on du Pont to similarly ahead of schedule. 
al we need. In ’14, camphor, used in medi- TNT and teoless- d 
th : - create new and smokeless-powder “y th taff of Aladdi 
tne, photo film and plastics, was all im- : 1 1 hi "omy ou must have a staff o addins 
al prted from Form t Japan’s 4 plants which would employ thirty thou rubbing lamps in three 8-hour shifts,”’ I 
il- sand men. These plants to be ready, staffed ked 
istic prices. In ’41, we synthesize it from thi remarked. 
sumps and slash pine at a tenth the cost 
ur In? P “Sounds impossible,” I said. A Skeleton Comes to Life 
le n ’14, we imported practically all our 
as thoto-chemicals, optical glass, potash, Mr. Carpenter replied: Since 1914, the “No, not that,’ smiled Mr. Carpenter, a 
as phosphorus and even shellac. We were de- chemical industry has invented or synthe- “but we have a job to do and are giving 
ii pendent upon Germany for many of our sized thousands of products, and created everything we have to doing it. We sur- “s 
th tugs, antitexins and prophylactics; as the capacity to manufacture them. We’re veyed our peacetime organization for men i 
a well as for urea—essential for fertilizer, used to exacting demands. skilled in high explosives. Since—contrary 3 
nedicines and plastics. “But to magnify plant and personnel to general belief —our peacetime S oe ya + 
ers In'41, we produce adequate supplies of _sixty times within fifteen months is..." ton of munitions is only about 27 of our 
non m these things domestically. “Our primary defense job," was the staff for is emuaideen job. But it was 
an- In brief, the situation in ’14 has been quiet rejoinder. “It’s being done. The a very live skeleton. Staffs were recruited 
nic versed in ’41. Today our chemical in- plant we built and are now operating at Adequate personnel has been senlenil “ 
ese uustry has a production greater than that Memphis was finished three months ahead and organized. Speed was a dominant % 
as { England, Germany, Japan, Italy and of schedule. The $75,000,000 plant we are consideration ” ‘ 
ded Russia combined. erecting for the Government at Charles- % 
jue (Continued on next page) 
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jon NO “DUDS” HERE. This great 8-inch : 
‘ Army railway gun can go into action 
oal wherever railroad tracks will take it 
Its on the North American Continent This is the third of a series of advertisements spon- 
os : sored and paid for by Johns-Manville. For more than Rte 
ans 80 years this company has been serving America’s at 
cing basic industries. 
ory How indispensable these industries are to the i 
American Way in time of peace is generally recog- . 
10ds nized. This series is to help inform the public of the 
‘aod indispensable job these industries are doing in this 
1ze time of great National Emergency. 
Johns-Manville is proud of the contributions its & 
ING products are making in helping the chemical as well we 
as other industries produce defense material quickly 
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AMERICA’S SECRET WEAPON 


(Continued from preceding page) 


“It’s splendid,” I said. 

“Not bad,” said Mr. Carpenter, “‘but 
you'll find our record has been equaled by 
plenty of other companies.” 

(That is true. For instance, Hercules 
Powder Company is ahead of schedule 
with the Government's $44,000,000 ord- 
nance works at Radford, Virginia. And the 
Trojan and Atlas Companies, faced with 
the same problem of tremendous expan- 
sion, are long strides in advance of the 
staggering requirements.) 


“With such a record of accomplishment,” 
I suggested to Mr. Carpenter, ‘“‘the mili- 
tary explosives manufacturers are entitled 
to the profits they'll make out of the job.” 


“‘Let’s explode that idea of high profits 
in military explosives right now,” Mr. 
Carpenter exclaimed. “‘As nearly as the 
cost of the effort can be estimated, con- 
tracts between the United States and this 
company permit a profit to the company 
of less than 2 per cent. Peacetime business 
is more profitable.” 


Even Greater Contributions 


Because it is the most immediate defense 
problem of the chemical industry, I have 


Photo courtesy of Merck & Co., Inc. 


HERE’S THE WAY a vitamin looks to a 
chemist. You may “know your vitamins,” 
but did you know that Vitamin By has this 
complicated chemical structure? 


presented the munitions story first. Actu- 
ally it is not the industry’s major contribu- 
tion, unless you give ‘“‘munitions” the 
broad meaning given to it by Edgar M. 
Queeny, President of St. Louis’s Mon- 
santo Chemical Company. 

“You can’t limit ‘munitions’ to powder, 
shell and guns,”’ said Mr. Queeny. “‘Muni- 
tions means food and clothing, medicine 
and housing and cigarettes for soldiers. It 
also means everything contributing to 
civilian health, efficiency and morale. And 
there isn’t any industry that supplies more 
of those munitions than the chemical 
industry. 

“At Monsanto, Tennessee, our electric 
furnaces are turning out phosphorus by the 
carload. In its pure form or in phosphates, 
it goes into food, dentifrices, soaps and 
steel; it’s used for tracer bullets and smoke 
screens. 

“Here in St. Louis we’re making sul- 
fanilamide by the ton to fight infections, 
in camp or at home, and other medicinals 
we're pouring forth by carloads. 

*‘Monsanto’s plastic, Saflex, is used in 
windshields for planes, tanks and armored 
cars. 

*“‘Many of our synthetics and plastics 
are used in plane and ship instruments. 

“One of our plants is engaged, without 
profit, in making chemicals for the protec- 
tion of troops against poison gas. We are 
even with, or ahead of, schedule on prac- 
tically all our defense production.” 


For the general picture of the chemical 
industry in defense, I went to Warren W. 
Watson, secretary of the Manufacturing 
Chemists’ Association. Through this Asso- 
ciation every major chemicai company in 
America clears its measuring standards 
and checks new findings. Almost 100 com- 
panies are members. 


How We Stand 


“Let’s list the essentials and see how we 
stand in the industry,’’ said Mr. Watson. 


“LABOR—expert, highly paid, generally 
content and co-operative. Strikes have 
been few. 


‘““MATERIALS—the basic materials used 
in industrial chemistry can be reduced to 
Coal, Air, Water, Petroleum and Natural 
Gas, Vegetable and Animal Oils, Phosphate 
Matrix, Limestone, Sulfur, Salt, Cotton 
and Wood. Of all of these there is a limit- 
less domestic supply. 


“BRAINS—I believe the directive minds 
in the chemical industry are unexcelled 
anywhere. As to the scientific corps: 
Though the chemical industry is nine- 
teenth among American industries in vol- 
ume of product, it is rst in the proportion 
of its total revenues spent on laboratories 
and research—more than nine thousand 
explorers of the infinite and the infinitesi- 
mal. This one private industry has spent, 
in a quarter-century, about as much money 
on research as all the laboratories of the 
Federal Government and the forty-eight 
States! Relative to its resources, it has 
spent twenty-eight times as much... AND 
THAT MAGNIFICENT RESEARCH IS 
NOW CONCENTRATING ON DEFENSE. 


“T think the Army and Navy Munitions 
Board and the O.P.M. will testify that our 
industry has not only co-operated efficiently 
with the defense program, but has antici- 
pated many of the demands defense would 
make upon it.” 


Many interviews and much observation 
convince me that Mr. Watson’s opinion is 
not wishful thinking, but solid factual 
statement. For example—take food. 


I learned from George W. Merck, Presi- 
dent of Merck & Co., Inc., how vitamins 
are synthesized; so that Vitamin B,, for ex- 
ample, which formerly required a ton of 
Chinese rice polishings to produce five 
grams, is now made from domestic chemi- 
cals at about a fiftieth the cost. And Mr. 
Merck told me how this was related to 
defense, and how the Army and Navy 
will supply the fighting forces with bread, 
chocolate and other foods fortified with 
vitamins essential to health and energy. 


Also, Mr. Merck explained that “‘syn- 
thetic”’ does not mean “‘artificial.”’ 


“Synthetics,”’ said Mr. Merck, “‘are not 
‘ersatz.’ They are either chemical identi- 
ties of the natural product, or they are 
completely new materials.” 


L. M. Rossi, of the Bakelite Corporation, 
a Unit of Union Carbide and Carbon Cor- 
poration, elucidated further. 


“Synthetics should be called ‘creatives,’”’ 
he suggested. ‘“‘Look at plastics. Bakelite 
plastics and those created by other chem- 
ical research laboratories enter into every 
phase of defense. Transparent plastics like 
‘Plexiglas’ and ‘Lucite’ make plane wind- 
shields and windows. Plastics, synthesized 
from coal, cotton, carbolic acid, formalde- 
hyde, petroleum and milk, go into range 
finders, bomb sights, shell noses, timing 
gears and machine-gun drums. Some of 
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these plastics are fire-resistant and unaf- 
fected by oils, gases, acids or caustics. 


“In liquid form, they make quick-drying 
lacquers and finishes so permanent that 
acids can eat away the metal they coat 
and leave the plastic finish intact! 


“Speeds of three and four hundred miles 
an hour actually strip the finest spar var- 
nish off airplane wings and slow planes 
down as much as 10%. Synthetic lacquers, 
on the other hand, stay put—and reduce 
wind resistance. 


“The use of these new materials releases 
fine steels. aluminum, tungsten and other 
vital metals for other defense needs.”’ 


President J. A. Rafferty of Carbide and 
Carbon Chemicals Corporation, another 
Unit of Union Carbide and Carbon Corpo- 
ration, told me of Union Carbide’s defense 
activities—the production of oxygen for 
high-altitude planes and for oxyacetylene 
torches, electrodes for steel furnaces and 
for welding ships, tanks and airplane 
frames. But it was only from the 1940 re- 
port to the stockholders that I learned 
Union Carbide and Carbon was spending 
$35,000,000 of its own funds largely for 
defense production. 

Corporate policy forbids personal quo- 
tation of officials of Allied Chemicals and 
the American Cyanamid Company, but I 
can report that defense has priority in 
their minds—and their plants. I heard 
from Cyanamid’s executives how it pio- 
neered in dyes twenty-five years ago and 
helped to establish the self-sufficient dye 
industry we have today. I know how 
Allied’s nitrogen plants at Hopewell, Va., 
and Syracuse, N. Y., helped to make us 
independent of a foreign nitrate monop- 
oly and, together with du Pont’s plant at 
Belle, West Virginia, is supplying our 
nitrate requirements for explosives and the 
vast needs of our agriculture as well. 


40,000 New Jobs 


Ever since the First World War, every 
experiment of the laboratories has added 
to the nation’s economic power and self- 
sufficiency. The kind of research that re- 
sulted in rayon, nylon and other synthetic 
fibers also has created more than forty 
thousand new jobs in the chemical indus- 
try alone—new wealth and new skills that 
can be turned to the uses of defense. 

Though we still import all our rubber, 
several chemical, oil and rubber companies 
have developed, under the stress of com- 
petition and the urge for private profit, 
such synthetics as Neoprene, Butyl, Per- 
bunam, Thiokol and the so-called ‘“‘Buna” 
types which can be put into mass produc- 
tion within two years. 


The American Way Will Win 


It is this reporter’s report that our chem- 
ical industry, developed and built under 
our traditional American system of free 
enterprise, is, in a real sense, the most pow- 
erful “secret weapon” in the world; that it 
is operating ‘‘all out” on the principle of 
national defense, first, last and all the 
time; that it is operating with confidence, 
efficiency and é/an; and that it has the 
brains, the skill and the power to perform 
its creative magic more potently than the 
regimented robot-scientists of any totali- 
tarian regime on earth. 


This is the third of a series of advertise- 
ments sponsored and paid for by John-- 
Manville and designed to tell the Ameri- 
can people how indispensable our basic 
industries are for National Defense. 
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\merican practice as exemplified by 
the Standards of the American Society 
for Testing Materials and the pro- 
cedures given in Technical Paper 8 of 
the U. S. Bureau of Mines, neverthe- 
less the American fuel chemist will 
lind much information of interest and 
value in the British methods. 


AMERICAN GAS ASSOCIATION PRO 
CEEDINGS. Published by American 
Gas Association, 420 Lexington Ave 
nue, New York, N. Y. 803 pages. 
Price $3 to members, $7 to non 
members. 

THE USUAL printing of the 1940 Pro- 

ceedings of the Annual Convention of 

the Association, this affords the only 
available record of much of the tech- 
nical and other activity of the Com- 
mittees and of the speakers at the 

Convention sessions. Any library main- 

taining a file of literature on fuels 

should include this and the other vol- 
umes of the series. 


ATLAS OF NOMOGRAPHS FOR PHY- 
SICAL CHEMISTRY. By G. V. Vino- 
gradov and A. 1. Krasilschikov, Pub- 
lished by The Government Publishing 
House of Technical-Theoretieal Liter- 
ature (USSR), available from “Tekh- 
kniga,” KOGIZ, Ribnyi Per. 2, Pom. 
28, Moscow, USSR. Price 50 rubles. 

Reviewed by L. B. Pope 
and M. @. Callaham 

ACCORDING to the “Annotation” which 
accompanies this collection, it is the 
first attempt ever made in the world’s 
literature to organize a systematic 
group of nomographs for the ealeula- 
tion of theoretical and practical prob- 
lems in physical chemistry. And a truly 
amazing collection it is. Representing 
about eight year’s work, the more than 
200 nomographs range from the sim- 
plest to some of the most complex re- 
lationships of physical chemistry— 
from the conversion to 0 deg. C. of the 
reading of a barometer with brass 
scale to the caleulation of speed of 
sedimentation of spherical particles of 
an aerosol by the action of gravity ac- 
cording to the Millikan-Kenningham 
formula. 

While many of the equations repre- 
sented are of limited or theoretical in- 
terest to chemical engineers, some could 
be readily applied to chemical engineer- 
ing problems. A few which could con 
ceivably find industrial applications in- 
clude those calculating relative or 
absolute humidities of air, the Clapey- 
ron formula for density or partial 
pressure (4 charts), temperature 
changes of air and diatomic gases dur 
ing adiabatic change in volume or 
pressure, Knudsen’s factor for gas flow 
through tubes and apertures, pressures 
of saturated vapors (9 charts), con 
Versions of concentration of dissolved 
Substances from one unit to another (4 
charts), osmotic pressures, pH by 
measurement of e.m.f., viscosity of emul- 
sions. The familiar names attached to 
many charts—Debeye, Stokes, Einstein, 
Helmholtz, Nernst and others—lend 
authority to the work. 

Fxeellent draftsmanship character 
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@ Speed — economy — safety! That's 
the demand of American industry to- 
day. And the Wright Improved High- 
Speed Hoist is one of the answers to 
that demand. 


In the first place, the inclusion of the 
words “High Speed” in the WRIGHT 
HOIST name is a statement of fact. 
They mean what they say. The 
WRIGHT HOIST is fast, smooth and 
positive in action—because of its load 
wheel and driving spindle bearings. 


Wright’s economy comes through its 
rugged and precision design—its year- 
in and year-out durability. 

And safety is inbuilt. The load chain 
has a safety factor of 7 to 1 and the 
special process steel of which it is made 
permits the chain to elongate (because 
of overload) 3” to the foot before 
breaking. This same visual factor of 
safety is inherent in the bottom hook 
because this hook will slowly open to 
indicate overload beyond the elastic 
limit of the chain. 


WRIGHT TROLLEYS are made to 
give the same fast—economical—safe 
service as WRIGHT HOISTS. 


WRIGHT MANUFACTURING 
DIVISION 


YORK, PENNSYLVANIA 


AMERICAN CHAIN & CABLE 
COMPANY, 
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ON DEPOSIT... 


...@ fund of information 


A source of comfort and strength in times of personal emergency 
are the funds put away over the years. To the metal working industries, 
at a time like the present, the fund of information on Nickel Alloys 


accumulated by our technical staff can also be a source of help and satisfaction. 


The facts and data thus available are the natural product of wide 
experience in the solution of problems involving the use of Nickel and its 
alloys. Our helpful literature may well be of real assistance to you 
because it deals with the selection, fabrication and use of these materials. 
You are also offered the assistance of our technical staff in solving 
material problems arising from a temporary lack of Nickel. 

We suggest that you drop us a line asking for a list of available 
literature. Your request for the assistance of our technical staff 


will receive prompt attention. 


NICKEL 


EL COMPANY, INC. 
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ives the nomographs which are printed 
ou large unbound sheets approximately 
twice the size of this page. Accompany- 
ing each is the formula which it solves 
together with a small diagram of the 
sequence in which the various lines are 
to be used. (These practically elimin- 
ate the necessity for a reading knowl- 
edge of the Russian language for a 
complete comprehension of the charts 
and their use.) Unfortunately, the 
erade of paper on which they are 
printed is inferior so that it would 
probably be most satisfactory to make 
photostats of frequently used charts. 
Ideas for some half-dozen nomographs 
have been borrowed from various 
authors. The others are of original 
construction. It is interesting to note 
that for nearly 20, new methods have 
heen worked out. A booklet which ac- 
companies the “Atlas” gives a bibli- 
ography, indexes and instructions. 
The authors express the hope that 
the “Atlas” will be useful and save 
time for a wide circle of readers. “It 
will no doubt be useful to physico- 
chemists, but also to research workers 
in other fields, students of advanced 
chemistry, as well as engineers and 
laboratory workers.” We agree. 


CORRECTION 


Mr. Edward Ledoux, author of “Con- 
ditioning Bombpreof Underground 
Spaces for Shelters and Factories,” 
(Chem. & Met. June 1941, p. 82) has 
pointed out that the editors misinter- 
preted the charts furnished to illus- 
trate the article. Consequently the 
redrawing was erroneous and the cut 
(p. 83) should be disregarded. 

The accompanying illustration gives 
the absolute humidity curve and the 
evaporation and adsorption curves as 
they should have been presented. 
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[J Drying of air; 2.62 Ib. total 
Evaporation from wail; 7.16 Ib. total 
Evaporation from occupants; 2.1! Ib. total 


Curves of absolute humidity and rates of 
*vcporation and adsorption in air condi- 
tioned underground room 


| 
| 


| 


CHEMICAL & METALLURGICAL ENGINEERING e AUGUST 1941 « 


The order of the day is OUTPUT! 


More men — more tools — more efficiency! 
Industry has no time today for the slowing drag of Heat-Fag. 


Yet, as the tempo of production speeds up, this unseen dan- 
ger increases. As workers sweat, vitally needed salt is lost 
from their bodies. Unless promptly replaced, this salt loss 
results in increased fatigue, more mistakes, a general slowing 
up. In extreme cases it can cause cramps and heat sickness. 


The defense against HEAT-FAG is simple and inexpensive. 
Provide Morton’s salt tablets in sanitary dispensers at all 
drinking fountains so workers can help themselves. Employes 
welcome this contribution to their comfort and welfare. Man- 
agement finds it pays big dividends in increased efficiency. 


DISPENSERS 
500 Tablet size 
$225 


MORTON'S 


1000 Tablet size 
$400 


SALT TABLETS | Gane of 9000 
$260 


Place Morton Dispensers At 
All Drinking Fountains 


Morton’s modern dispensers deliver salt 
tablets, one at a time, quickly, cleanly, 
and without crushing or waste. Sanitary, 


easily filled—durable and dependable. 


Morton’s salt tablets contain the most 
highly refined salt, pressed into con- 
venient tablet form, easy to take with a 
drink of water. They dissolve in less 
than 40 seconds after swallowing. 


Order direct from this ad, or from your 
distributor . . . a small investment that 
pays big returns. 


MORTON SALT COMPANY 


CHICAGO, ILLINOIS 


Combination Salt- 
Dextrose Tablets 
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f years of experience and have 


3 the MINIMUM for 


Cleveland 


PNEUMATIC 
CONVEYORS 


Handling operations can be 

done CHEAPER and BETTER 

with DRACCO Pneumatic 

Conveyors. In many Chemi- 

| cal Plants, ONE MAN and a 
DRACCO Pneumatic Con- 
: veyor are doing the work 
that formerly required SEV- 
ERAL men and are doing it 
Why not 
consult us and find out what 
we can do for you? DRAC- 
CO Engineers have over 25 


more efficiently. 


reduced handling costs to 


many. 


@ For Further Information Write @ 


DRACCO CORPORATION 


Successors to The Dust Recovering & Conveying Co. 


4071 E. 116th St. 


Ohio 
42nd St. 
PNEUMATIC CONVEYORS 

DUST COLLECTORS 


New York Office, 130 W. 


RECENT BOOKS 
and 
PAMPHLETS 


Red Oxide of Iron. Published by 
Columbian Carbon Co., New York, N. Y. 
116 Pages. Gratis, if requested on busi- 
ness letterhead. in two parts; Part |! 
gives interesting details of the history 
of production and use of iron oxide pig- 
ments, includes directions for quantita- 
tive chemical analysis. Part II contains 
descriptions of colloidal structure, chem 
ical and rubber compounding propertie: 
of Mapico 297, a new red oxide of iron. 


Index and Summary of Present Status 
and Trends of Engineering Education 
in the United States. Compiled by A. P. 
Johnson. Published by the Engineers’ 
Council for Professional Development, 
New York, N. Y. 31 pages. Price, with 
original report, $1. An index to the 
text and the tables and charts of the 
original report. Also includes a topical 
summary of the chapters dealing with 
the history and present status of engi- 
neering education in the United States. 


Fatigue Tests of Welded Steel Joints 
in Structural Steel Plates. By W. M. 
Wilson, W. H. Bruckner, J. V. Coombe 
and R. A. Wilde. Bulletin No. 327 of 
the Engineering Experiment Station, 
University of Illinois, Urbana, Ill. 83 
pages. Price $1. (Distributed gratis 
for a limited time.) A report of in- 
vestigations conducted at the Station. 


Lessons in Are Welding. Second edi- 


tion. Published by the Lincoln Electric 
(o., Cleveland, Ohio. 176 pages. Price 
50 cents. Revised edition of a book 
which first appeared last year. (See 
Chem. & Met., Oct. 1940, p. 720.) New 
material and illustrations have been 


added so that the book now contains 60 
lessons giving practical information for 
beginners as well as for experienced 
operators. 


Engineering Index. Vol. 56. Pub- 
lished by Engineering Index, Inc., New 
York, N. Y 1410 pages. Contains 
26,009 annotations and 40,000 cross- 
references to important articles that ap- 
peared in the American and foreign 
technical periodical literature. Every 
branch of engineering is covered. The 
book also contains an author and con- 
tributors index of approximately 19,000 
names, and a list of the publications 
received. 


The Cracking Art in 1939. Ly 
Eglof, Editor. Published as 
No. 244 by Universal 
Chicago, Ill. 617 pages. A _ thorough 
and detailed resume of progress during 


Gusta: 
Booklet 
Oil Products Co., 


1939 of refinery cracking from both 
research and commercial angles, includ 
ing U. S. and foreign statistics; pyroly- 


other cracking re- 
cracking practice 


tic, catalytic and 
search; commercial 
special alloys, corrosion, and plant 
equipment; treating processes; chemi 
cal derivatives; commercial practic: 
for high-octane fuel by polymerization 
and alkylation; extended abstracts or 
claims of 670 foreign and domesti 
patents classified according to type and 
country, supplemented by complete 
patentee and numerical patent indexes; 
and finally an extensive author index. 


Petroleum Facts and Figures, 7th 
Edition (1941). Published by American 
Petroleum Institute, 50 West 50th St 
New York City. 192 pages, 241 tables 
Price $1. Seventh edition of this bien 
nial statistical publication, covering 
1939 and 1940. Gives valuable, com 
plete and well-organized factual infor 
mation from many sources on th: 
petroleum industry, with emphasis 06) 
the domestic industry. Covers utiliza 
tion, production, refining, transportation 
marketing, prices and taxation, employ 
ment, and general information, and 
many cases compares data for a numbe: 
of years. 


Labor in the Defense Crisis. By 7. 
Carskadon. Published by the Public 
Affairs Committee, New York, N. Y 
31 pages. Price 10 cents. Summarizes 
a survey of the defense labor problem 
Voluntary, not compulsory, arbitration 
is found to be the answer to industrial 
disputes. 


Fire-Hazard Properties of Certain 
Flammable Liquids, Gases and Volatile 


Solids. Published by National Fire Pro- 
tection Association. Boston, Mass. 458 
pages. Price 25 cents. Revised edition 


of a table summarizing available data 
on fire hazard properties of some 4) 
flammable substances. 


How Inventors Can Aid National De- 
fense. Information Bulletin No. 2, Na 
tional Inventors Council, U. S. Depart- 
ment of Commerce, Washington, D. C. 
22 pages. Includes a description of 
types of inventions which may be found 
useful to defense agencies and sug- 
gested procedure for submitting inven- 
tions. 


GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Docu 


ments, Government Printing Office, Washington, 
order ; stamps and personal checks not accepted. 


D. C. Send cash or money 
When no price is indicated, 


pamphlet is free and should be ordered from Bureau responsible for its issue. 


Materials in the National Bureau of 
Standards Soil-Corrosion Tests, by I. A. 
Denison. Bureau of Standards, Letter 
LC-646; mimeographed. 

Statistical Abstract of the United 
States, 1940. Bureau of the Census, 
unnumbered document, $25 pages, buck- 
ram bound; $1.50. A volume of statis- 
tical tables on a wide range of subjects. 


Many tables present figures from the 
earliest available data and are par- 
ticularly valuable in the study of long- 
time trends. The 1940 Population Cen- 
sus totals for states and large cities 
are included. 

Production of Electric Energy anid 
Capacity of Generating Plants, 1940. 
Federal Power Commission, Publication 


FPC S-13; mimeographed. (Available 
from Federal Power Commission at 25 
cents.) 


Directory of State and Insular Health 


Authorities. Public Health Service, Re- 
print No. 2222; 5 cents. 
Tables for Computing Oil Royalties 


Under the Leasing Act of February 25. 
1920, as Amended by the Act of August 
21, 1935. Jeological Survey, unnumb- 
ered document; 10 cents. 

Flood of August 1935 in the Mus- 
kingum River Basin, Ohio, by ©. V. 
Youngquist, W. B. Langbein and others. 
Geological Survey, Water-Supply Paper 
869; 40 cents. 

Geology and Ore Deposits of Lead- 
ville Mining District, Colorado. Geo- 
logical Survey, Professional Paper 148; 


2.50. 


Ground Water in Keith County, Ne- 


AUGUST 1941 


others. 
Paper 


Wenzel and 


braska, by L. K. 
Water-Supply 


Geological Survey, 

848; 70 cents. 
Trends in the Consumption of Fibers 

in the United States, 1892-1939. Bureau 


of Agricultural Chemistry and Engi 
neering, Southern Regional Research 
Laboratory, unnumbered document; 


mimeographed. 

Wood Handbook, by R. F. 
George W. Trayer and others. Depart- 
ment of Agriculture, Forest Produ ts 
Laboratory, unnumbered document, Re- 
vised June, 1940; 35 cents. Basic in- 
formation on wood as a material ©! 
construction with data for its use in de- 
sign and specifications. 

Chemical Composition of Sugarcane 
Juice as Affected by Fertilizers, by Ne! 


Luxford, 


son McKaig, Jr., and Louis A. Hurst 
Department of Agriculture, Technica 
Bulletin 754; 10 cents. 


Peat Kesources in Alaska, by A. PF. 
Dachnowski-Stokes. Department of 
Agriculture, Technical Bulletin 769; 1° 


cents. 
Experiments in the Use of Vapor 
Spray Equipment, by O. K. Hedden ane 


R. M. Merrill. Department of Agricuw! 


ture, Circular 598; 5 cents. 
Drying of Wood. Forest 
Laboratory has issued the 
mimeographed reports recently. Some 
relate to earlier studies and carry date 
of late 1940, but all are only recently 
available for distribution on requeés 
direct to the Forest Products Labora 
tory, Madison, Wisconsin: Technique 
of Developing a Drying Process tf 
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TRING 


STAR PERFORMANCE 
in Any Packing Job 


For nearly half a century, France 
“Full-floating” Metal Packing has 
been used the world over for seal- 
ing piston rods in any type of re- 
ciprocating engine, pump or com- 
pressor as well as valve stems, 
whether reciprocating or oscillat- 
ing. A design can also be fur- 
nished to prevent crankcase oil 
leakage and the combined service 
of preventing crankcase oil leakage 
and condensation from entering 


the crankcase. 


For star performance (maximum 
sealing efficiency with minimum 
maintenance expense), specify 
France “Full-floating” Metal 
Packing—the packing 
that L-A-S-T-S. 


: Catalog M4 tells the 
Sold on 


epproval \ complete story. Write 
Satisfaction 
Guoranteed tor it. 


THE FRANCE PACKING COMPANY 


Tacony Philadelphia Penna. 
Branch Offices in Principal Cities 


Original 


"FRANCE 


METAL PACKING 


Small Stock, by O. W. Torgeson, R1263; 
Simplifying the Calculation of the Quan- 
tity of Air Required in Kiln Drying 
Lumber, by O. W. Torgeson, R1266; 
Function and Calculation of Ventilation 
in Drying Compartments, by OO. 
Torgeson, R1265; The Drying Rate of 
Sugar Maple as Affected by Relative 
Humidity and Air Velocity, by O. 
Torgeson, R1264 Why the Drying 
Time of a Kiln Load of Lumber is Af- 
fected by Air Velocity, by O. W. Torge- 
son, R1269. 

Survey of American Listed Corpora- 
tions—Reported information on selected 
defense industries: Construction, Min- 
ing and Related Machinery; Metal 
Working Machinery; General Industrial 
Machinery ; Engines and Turbines; Iron 
and Steel. Securities and Exchange 
Commission, Volume VI, Reports 43-47 
Inclusive. Available from Securities 
and Exchange Commission, Washing- 
ton, D. C. 

Laws, Regulations, Decisions of 
Courts, Opinions of Attorney General. 
Government Printing Office, Price List 
10, 32nd Edition. 

Visual Information on Problems of 
the Wage Earner. Department of La- 
bor, unnumbered document; 10 cents. 
A guide to exhibits, motion pictures, 
slides, posters, and charts available 
from the U. S. Department of Labor. 


Handbook of Federal Labor Legisla- 
tion—Part I, Labor Standards on Gov- 
ernment Contract Work and Work Fi- 
nanced by the United States. Division 
of Labor Standards, Bulletin No. 39, 
Part I; 35 cents. 

Italian Commercial Policy and For- 
eign Trade, 1922-1940. U. S. Tariff 
Commission Report No. 142; Second 
Series; 30 cents. 

Rules of Practice Before the United 
States Board of Tax Appeals. Board of 
Tax Appeals, unnumbered document: 10 
cents, Revised to April 1, 1941 

Land Classification in the United 
States. National Resources Planning 
Board, unnumbered document; 60 cents. 


Federal Aids to Local Planning. Na- 
tional Resources Planning Board, un- 
numbered document; 30 cents. 


Ferromagnetic Properties of Hema- 
tite, by Earl T. Hayes. Bureau of 
Mines, Report of Investigations 3570; 
mimeographed. 


Limestone and Dolomite in the Chem- 
ical and Processing Industries, by Oliver 
Bowles and Mabel S. Jensen. Bureau 
of Mines, Information Circular 7169; 
mimeographed. 

Ignition Temperatures of Acetylene- 
Air and Acetylene-Oxygen Mixtures, by 
G. W. Jones and W. E. Miller. Bureau 
of Mines, Report of Investigations 3567; 
mimeographed. 

Ore-Testing Studies, 1939-40, by A. L. 
Engel and S. M. Shelton. Bureau of 
Mines, Report of Investigations %564; 
mimeographed. 


Exploration and Sampling of Domes- 
tic Deposits of Strategic Minerals by 
the Mining Division, Bureau of Mines. 
Report of Progress as of May 1, 1941. 
by Mining Division Staff. Bureau of 
Mines, Report of Investigations 3574; 
mimeographbed. 


Sulfur and Pyrites, by Robert H. 
Ridgway and others. Bureau of Mines, 
Preprint from Minerals Yearbook, 1941; 


cents. 


Lead and Zinc Pigments and Zine 
Salts, by H. M. Meyer and A. 
Mitchell. Bureau of Mines, Preprint 
Minerals Yearbook, 1941; 
cents. 


Magnesium, by Herbert A. Franke 
and M. E. Trought. Bureau of Mines, 
Preprint from Minerals Yearbook, 1941; 
cents 

Statistical Trends of the Pennsylvania 
Anthracite Industry, 1936-40. Bureau of 
Mines, Weekly Affthracite-Beehive Coke 
teport No. 206, Supplement; mimeo- 
graphed. 


Barricading as a Life-Saving Measure 
in Connection With Mine Fires and Ex- 
plosions, by D. Harrington and W. J. 
Fene. Bureau of Mines, Miners’ Circu- 
lar 42; 10 cents. 


Phenolic Disinfectant (Emulsifying 
Type); Phenolic Disinfectant (Soluble 
Type). Bureau of Standards, Commer- 
cial Standards 70-41 and 71-41 (Second 
Edition); 5 cents. 

Salt Packages. Bureau of Standards, 


Simplified Practice Recommendation 
R70-41; 5 cents. 
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OR MEN, machines and 
materials there is no 
| substitute for water. Every , 
factory, city, air field, army } i 
camp or munition plant 

engaged in defense work should have 
an abundance of water—preferably from 
its own Well Water System. A water 
shortage or failure would play havoc with 
any production program. 


In selecting a Well Water System you 
would first look to a firm that had a de- 
pendable reputation. It should have 
proven itself over a long perviod of time. 
Next, their product should be of unques- 
tionable merit. All of these basic factors 
and many more are enjoyed by Layne— 
“The World's Largest Water Producers.” 
The Nation-wide Layne organization has 
the men, equipment and skill to under- 
take and promptly complete any size 
water producing project. anywhere in the 
United States or possessions. 


If you would like to have facts con- 
cerning your water supply needs, write 
to Layne. Their engineers are ready to 
cooperate. They are specialists in the 
water producing field. They know water 
bearing formations, well drilling and pump 
installation. For bulletins on Layne Well 
Water Supplies and Turbine Pumps, write 


LAYNE & BOWLER, INC 
Memphis, Tenn. 


LayYNE 
PUMPS & WELL 
WATER SYSTEMS 


AFFILIATED COMPANIES 
Layne-Arkansas Co. 


. Memphis, Tenn. 
..... Mishawaka, tnd. 
Layne-Louisiana co ...Lake Chartes, La. 
Layne-New York Co York City. 
Layne-Northwest Co.. ..Milwaukee, Wis. 


Layne-Ohio Co... Columbus, Ohio. 
Layne-Western Co... Kansas City, Mo. 
Layne-Western Co. of Minnesota. Minneapolis, Minn. 
Layne-Bowler New Engiand Corp. Boston, Mass. 


international Water Supply...... London, Ontario, Can. 
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ERE American Seamless, industry's ‘‘work- more wire braids. Result: strong as pipe and strat 
horse’’ flexible tubing, plays a dual role in flexible as garden hose. 

conveying essential oils, alcohol and precious per- Available in various metals Rayn 
fumes to and from portable filter without con- ‘lil and 

<tielers : This super tubing is made in several metals and arb 
taminating the carefully created scents. It's rugged art 
bie alloys which adapt it for economical use with acids, 

enough to take the beating of constant flexing . ' Chen 

k : alkalis and organic chemicals. If there is a place Synther 

and abrasive contact with a concrete floor, yetthe mage by 
or a in your plant where penetrative gases or liquids Aba 
special bronze of which it is made is kind to ; f 5 

; must be conveyed either by suction or under the tiui 

madam’s delicate fragrances. trat 
pressure, find out more about American Seamless. n 
American Seamless Flexible Metal Tubing has __A letter will bring you complete engineering data — o 
no welds, laps, seams or packing of any kind. It's @along with Bulletin No. 40, a 16- a chem 
made from seamless tube, reinforced with one or page book of facts. ame 
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American Metal Hose Branch of THE AMERICAN BRASS CO., General Offices: Waterbury, Conn. mth. ¢ 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. * Subsidiary of Anaconda Copper Mining Co. = mal 
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MANUFACTURERS’ LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with- 
out cost unless a price is specifically mentioned. To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead. 


Aluminum. Aluminum Co. of America, 
Pittsburgh, Pa.—56-page bound booklet 
entitled “Forming Aluminum” with engi- 
neering data on available aluminum 
alloys and operations such as blanking 
and piercing, drawing, spinning, em- 
bossing, coining and stamping. Gives 
useful data charts, schematic drawings, 
and close-up photographs of various 
operations. Also 104-page booklet con- 
taining basic information on use of 
aluminum in aircraft. Describes, illus- 
trates and gives engineering data on use 
of aluminum for this purpose; also in- 
cludes a large number of tables with 
information on mechanical properties of 
various alloys, commercial tolerances, 
and standards for wire, rod, bar, and 
tubing sizes. 


Bearings. Keystone Carbon Co., Inc., 
1935 State St., St. Marys, Pa.—24-page 
booklet describing the properties and 
uses of this concern’s self-lubricating 
bearings, with chart on allowances for 
press fit into housing and running fit 
after installation. Contains detailed in- 
formation on dimensions of various 
types and sizes as well as details on 
correct method of installation. 


Bearings. New Departure Div., Gen- 
eral Motors Sales Corp., Bristol, Conn. 
—l5th edition of this concern’s hand- 
book listing the principal types and sizes 
of forged-steel ball bearings, with 154 
pages of engineering information on 
dimensions, load ratings, bearing fits, 
list prices, and equivalent tables. A new 
finger index makes quick reference pos- 
sible. 


Belting. The B. F. Goodrich Co., 
Akron, Ohio—Catalog Section 2140— 
2-page sheet on this concern’s line of 
‘Multicord” belting which discusses 
construction and advantages, and gives 
tables of minimum pulley diameters and 
approximate weights of various widths 
f belting. 


Blowers. Roots-Connersville Blower 


Corp., Connersville, Ind.—Form 102— 
‘-page folder discussing and illustrating 
this concern's blowers and gas pumps 


for use with oil and gas-fired furnaces, 
vens, heating systems, and _ similar 
equipment. 


Carburizing. Leeds & Northrup Co., 
1934 Stenton Ave., Philadelphia, Pa.— 
‘atalog T623—25-page illustrated cat- 
alog dealing with the ‘“Homocarb” 
method for carburizing. Illustrations 
show furnaces in action, and diagrams, 
harts and photomicrographs demon- 


strate principles and advantages of this 
oncern’s method of heat-treating. 
Carburizing. The Lithium Corp., 
Raymond-Commerce Bldg., Newark, 
N. J.—4-page folder discussing briefly 
ind illustrating this concern’s “Lith- 
‘arb” atmosphere furnaces for bright, 
arburizing steels. 


_ Chemicals. Hercules Powder  Co., 
Syntietics Dept., Wilmington, Del.—8- 


‘age bulletin entitled “Some Effects of 
Aba and Hercolyn on the Properties 
t biown Asphalt.” Contains tables on 
the fluidity of asphalt, its rate of pene- 
trat to asbestos and felt; and changes 
n \ osity, flexibility, impact resist- 
ance, ete., brought about by addition of 
hese liquid esters of abietic acid. 


Chemicals. Heresite & Chemical Co., 
Man woe, Wis.—18-page catalog on 
his neern’s finishes and plastics for 


‘Oat purposes. Gives photographic 
‘ust.tions of installations using equip- 
ment ined by company’s coating mate- 
lals, discussion of range of applica- 
ons, ind information on other finishes, 
rans) rent molding compounds, ply- 


vood .dhesives and resistant and dec- 
ati colored enamels. 


,,Che nieals. The Quaker Oats Co., 


141 Jackson Boulevard, Chicago, Il. 
“1941 edition of this concern’s booklet 
on th furans and other chemicals made 
‘Tom «t hulls. Includes information on 
Ihysi constants, shipping weight and 


containers, grades, general properties, 
and detailed description of various in- 
dustrial uses. 


Chemical Porcelain. Lapp _ Insulator 
Co., Inc., Chemical Porcelain  Div., 
LeRoy, N. Y.—Bulletins 196, 197 and 
198—4, 8 and 4-page bulletins respec- 
tively on this concern’s chemical porce- 
lain. The first gives general description, 
including a table of characteristics, 
while the second deals with chemical 
porcelain valves, pipe, and fittings, and 
includes cross-sectional sketches, tables 
of dimensions, and other data. The last 
gives sizes and specifications and a gen- 
eral discussion of chemical porcelain 
Raschig rings. 


Compressors. Quincy Compressor Co., 
Quincy, Ill.—A _ pocket size_ selector, 
functioning like a slide rule, designed 
to aid in selecting correct size and type 
of compressor for a specific job, with 
the scale showing correct compressor 
model number, free air delivery, r.p.m., 
piston displacement and motor horse- 
power required. Pressures covered by 
the selector range from 30-250 lb. De- 
signed to simplify the work of engi- 
neers, purchasing agents and others 
selecting air compressors. 


Compressors. The Trane Co., La- 
Crosse, Wis.—Bulletin S-399—-24-page 
illustrated booklet on this concern’'s 
turbo-vacuum compressors of various 
types, with discussion of outstanding 
features and advantages, control 
arrangements, cycle of operation and 
various commercial installations as well 
as diagrammatic sketches of units. Also 
Bulletin DS-361, 16-page bulletin on 
the concern’s reciprocating compressors 
which includes illustrations, brief dis- 
cussion, diagrams of typical piping ar- 
rangements, and detailed engineering 
data on mechanical specifications, as 
well as dimensional drawings of various 
types. 


Control. Rehtron Corp., 2159 Mag- 
nolia Ave., Chicago, ill.—Bulletin 542— 
4-page folder announcing this concern’s 
new photoelectric smoke indicator and 
combustion control robot, with discus- 
sion of general features and applica- 
tions, illustrations and prices. 


Cooling Coils. The Trane Co., La- 
Crosse, Wis.—Bulletin DS- 365—68- -page 
catalog of this concern’s cooling coils 
of various types, with illustrations and 
brief descriptions of advantages, selec- 
tion, uses in industry, as well as ex- 
tensive engineering data on capacities, 
calculating performance, piping details, 
heat content of air, roughing-in dimen- 
sions, and a psychrometric chart. 


Couplings. D. O. James Mfg. Co., 
be W. Monroe St., Chicago, Ill.—Bul- 
etin : i i 
ecern’s flexible couplings of various sizes 
and types, including cross-sectional 
drawings, price lists, selection tables 
and other engineering data on the vari- 
ous units. 


Electrical Equipment. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa.—Booklet 4004—8-pages on this con- 
cern’s direct-current motors for service 
in mines, mills and general industry, 
with discussion of sealed-sleeve bear- 
ings, directed ventilation and other re- 
cent improvements. Also catalog. sec- 
tion 26-210, 4-page folder on welding 
circuit control panels with basic ratings 
up to 300 amp. for constant potential 
multiple operator welding systems, with 
descriptions of inclosure type and gen- 
eral panel construction, panel current 
ratings, circuit controls, and other in- 
formation. Also Pamphlet 33-216, 8-page 
bulletin on this concern's oil circuit 
breakers for indoor service, with details 
on operation, construction features and 
illustrations. 


Equipment. Allis-Chalmers Mfg. Co., 
Milwaukee, Wis— Leaflet B-6169 — 4- 
pages on this company’s new compact 
vertical motor-driven hammer mill for 
grinding chemical and mineral products, 
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A DUSTLESS 


RUSH SIFTER 


This machine is designed for 
handling granular or powdered 
that has become 
through packing or bagging. The 
material when fed into this ma- 
chine first passes through inter- 
meshing fingers on a pair of agi- 
tator shafts, which break up the 
lumps. The material then comes 
in contact with four bristle brushes 
in a cylinder at the bottom of 
which is a wire screen of a size to 
meet your particular requirements. 
The brushes agitate the material, 
break up any small lumps and pass 
the reduced material through the 
screen for delivery at the bottom 
of the housing to a mixer or other 
piece of process or packaging 
equipment. 


Outstanding Features are: 
*% All Steel Construction. 
Dustless Operation. 


% Hinged cover to facilitate 
cleaning and screen chang- 


ing. 


Send us details of your prob- 
lem to which this machine may be 
applicable. Without obligation, 
we will give you the benefit of our 
knowledge attained in 75 years as 
designers and builders of process- 
ing machinery. Address Sprout, 
Waldron & Co., Inc., 138 Sher- 
man Street, Muncy, Pa. 


SPROUT, 


WALDRON 


'.CO., INC.-MUNCY, 


MANUFACTURING ENGINEERS. 
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HICKORY” was the 

nickname of the A.E.F.’s 
30TH Division...and hickory 
tough these men from Ten- 
nessee and the twin Caro- 
linas proved themselves. On 
September 29, 1918, they 
were among the troops who 
eracked through the “im- 
pregnable” Hindenburg Line. 
They faced the full fury of 


the Meuse-Argonne . . . oper- 


ating with the British 
throughout the duration of 
that decisive campaign. The 
fighting on the Somme found 
them active. In sixty-nine 
days of front line action, 
the 30T" suffered casualties 
of 8,415. Today, the men of 
Tennessee and the Carolinas 
are in training...ready once 
more to repel any attack on 
American freedom. 


EPELLING the persistent attack of corrosion is one of 
industry’s major problems. Shining symbol of this 
defense campaign is Circle © 21—famous “18 and 8” 
Columbium bearing alloy of the Lebanon Steel Foundry. 
With a carbon maximum of only .07, readily obtained by 
Lebanon’s modern induction type furnaces, its Columbium 
content is ten times Carbon. Circle © 21 meets the U. S. 
Navy’s specific corrosion requirements, in accordance 
with Specification 46-S-27 Grade 1 Welding. 


ORIGINAL AMERICAN 


LEBANON STEEL FOUNDRY + LEBANON, PA. 


(swiss cuamorre) metHoo 


158—8 
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byproducts of cereal mills, etc. Includes 
dimension details, sectional and installa- 
tion views. Also Bulletin B-6166, 8-page 
folder on crushing, grinding, screening 
and mining equipment and how to cut 
operating costs with such equipment. 
Includes illustrations and brief descri),- 
tions of the company’s line of such 
machinery, including centrifugal pumps, 
blowers, compressors, and related power 
and electrical equipment. 


Equipment. The American’ Brake 
Shoe & Foundry Co., American Man- 
ganese Steel Div., Chicago Heights, I)! 
—Bulletin 641-S—S8-pages on this con- 
cern’s power shovel and dragline parts 
which illustrates each.unit. Also 641-1), 
24-page bulletin illustrating and dis 
cussing briefly the concern’s power 
shovel dippers and dipper parts. 


Equipment. The Carlyle Johnson Ma- 
chine Co., Manchester, Conn.—Series 
No. 2—12-sheet folder on this concern’s 
new floating plate multiple-disk clutches 
of single and double types. Sheets give 
engineering drawings of each size of 
clutch, with data on capacities and other 
features. 


Equipment. Carrier Corp., South 
Geddes St., Syracuse, N. Y.—Form AC- 
146—16-page catalog on this concern's 
air conditioning, refrigeration and unit 
heating equipment for industrial use 
Includes photographs, brief descriptions 
and selection charts for temperature 
and humidity control equipment as well 
as refrigeration and heating equipment. 


Equipment. Centrifugal & Mechanical 
Industries, Inc., 2nd and President Sts., 
St. Louis, Mo.—S8-page catalog on this 
eoncern’s continuous centrifugal dryers 
and clarifiers, with illustrations of in- 
stallations and operating principles and 
brief discussion of design and construc- 
tion as well as capacities and power re- 
quirements. 


Equipment. Combustion Engineering 
Co., Inc., 200 Madison Ave., New York, 
N. ¥.—Catalog SS2—12-page pamphlet 
describing design features of this con- 
cern’s spreader stoker, containing illus- 
trations of assemblies and typical in 
stallations, together with close-up views 
of the feeder and auxiliary mechanisms. 
Drawings show applications of this 
method of firing to various types ol 
boilers and range of fuels that can be 
burned is discussed. 


Equipment. The Patterson-Kelley Co., 
Inc., East Stroudsburg. Pa. S-page 
pamphlet on this concern’s chemical and 
process equipment, including autoclaves 
condensers, converters, evaporators, heat 
exchangers, tanks, etc. Each unit is 
illustrated by photograph and briefly de- 
scribed. 


Equipment. H. K. Porter Co., Inc.. 
Process Equipment Division, 4914 Har- 
rison St., Pittsburgh, Pa.—Catalog 1/1 
—28-page bulletin on this concern’s agi- 
tators, blenders, mixers, digesters, ket 
tles, ball mills and pebble mills fm 
process industries, including  photo- 
graphic and drawing illustrations, briet 
descriptions and engineering data and 
tables for each type. 


Equipment. W. A. Russell & Co., 
Bridgeport, Conn.—4-page bulletin on 
this concern’s automatic humidification 
unit called the “‘Moisturator” to provide 
controlled evaporation and distribution 
of humidity. Sketches show operating 
principles. 


Evaporators. Swenson Evaporator Co., 
Harvey, Ill.—Bulletin E-100—S8-pages on 
this concern’s long-tube vertical evapo- 
rators, accompanied by flow sheets il- 
lustrating uses in various industries, 
description of applications, constructio! 
and principal features, and diagram 
matic illustration of a backward feed 
6-body quintuple effect evaporator wit! 
condensate and liquor flash systems 


Equipment. The Trane Co., LaCrosse 
Wis.—Bulletin S-260—36-pages on this 
concern’s heating specialties including 
traps, valves, gages, regulators; ané 
other specialties of various types for 
steam, vapor or vacuum heating equip- 
ment. Includes extensive engineering 
data on typical piping connections 
valve sizes and dimensions, as wel! a 
roughing-in dimensions for various 
valves and traps. 


Equipment. Traylor Engineering & 
Mfg. Co., Allentown, Pa.—Bulletin 11) 
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-22-page bulletin on this concern’s 
<ilIns, coolers and dryers, with photo- 
vraphs of actual installations and brief 
liscussions of features and uses. 


Fire Clays. [llinois Clay Products Co., 
foliet, IlL.—4-page pamphlet this 
oneern’s fire clays of various types, 
vith brief discussion of principal uses 
for lining, patching and luting, laying 
lirebrick, and other purposes. Includes 
information on the concern’s bond clay 
for bonding foundry sands. 


Flash Drying. taymond Pulverizer 
Div., Combustion Engineering Co., Ine., 
132 Long Branch St., Chicago, TlL-— 
Bulletin No. 50—-4-page folder illustrat- 
ing and discussing briefly this concern’s 
flash drying system for the production 
of powdered materials such as synthetic 
resins, manganese sulphate, bentonite 
clay, acid-treated clay, and other prod- 
ucts 


Furnaces. The Drever Co., 748 E. 
Venango St., Philadelphia, Pa.—Bul- 
letin B-3—4-page folder on this con- 
cern’s industrial furnaces, with photo- 
graphs illustrating installations for 
annealing, clean hardening and general 
purposes, together with brief descriptive 
material. 


Gears. Synthane Corp., Oaks, Pa.- 
Folder on this concern’s silent stabilized 
gear materials, describing the principa! 
properties of “Synthane” grades most 
used for gears together with chart of 
various engineering information on 
gears of 2 to 18 pitch, and from 12 to 
60 teeth. 


Hose. The B. F. Goodrich Co., Akron 
Ohio.—Catalog Section 4030—4-page 
folder on high-pressure hydraulic con- 
trol hose marketed by this concern. De- 
scribes functions of this hose, uses, 
description of manufacturing features, 
sizes, couplings and adapter unions, 
and method of figuring correct bending 
radii for various sizes of hydraulic con- 
trol hose. 


Instruments. Boulin Instrument Corp., 
§5 Madison Ave., New York, N. Y.— 
page folder on this concern’s centrifugal 
tachometers of the single range hand, 
stationary and triple-range centrifugal 
types. Includes brief discussion, illus- 
tration, principal features and specifica- 
tions of each type. 


Instruments. The Brown Instrument 
Philadelphia, Pa.—182-page book 
on instrumentation and automatic con- 
trol in the oil refining industry, includ- 
ing useful engineering data in the form 
of illustrations, diagrams and drawings, 
text material, charts and tables. In- 
cludes valuable material on temperat- 
ure, pressure, flow, and liquid level 
measurements, principles and _  appli- 
eations of automatic control in oil 
refining, control valves, and other in- 
formation. 


Instruments. The Brown Instrument 
Philadelphia, Pa.—Bulletin 8914— 
bulletin on control accessories for pneu- 
matie controllers, giving descriptions 
and dimension tables, diagrams and 
sizing charts for valves, diaphragm 
motors, pressure regulators, and other 
accessories. Also Bulletin 2933 dealing 
with this concern’s system of desuper- 
heater control. Covers operating char- 
acteristics of the system, application 
data, and forms available, including 
schematic diagrams. Also bulletin 48-1, 
entitled “Brown Carbonated Beverage 
Control System,” with description of 
control instruments for bottling plants 
and carbonated beverage manufacture. 


Instruments. The Cochrane Corpora- 
ton, 17th and Allegheny Ave., Phila- 
delphia, Pa.—Publication 3020—4-page 
folder on this concern’s steam sample 
degasifier for condensing a steam sam- 
ple, separating non-condensible gases 
for analysis, and degasifying the con- 
densed sample for conductivity tests 
for determination of carry-over. Bulletin 
includes brief discussion of principles, 
mode of operation, and advantages of 
the degasifier, together with illustra- 
ons of principal features. 


IF IT’S A DIFFICULT MIXING JOB 
WERE INTERESTED 


This business of mixing things efficiently and economically has been a 
specialty with us for over 40 years—during which time we have designed and 
built such a complete line of mixers that you would have difficulty naming a 
ma_-erial our machines have not coped with—everything from feathers to fertilizer, 
from pepper to plastics—each job getting ihe full cooperation of engineers who 
know the problems involved. 


If you want to look over the Robinson machines that mix faster, better, cheaper, 
crop us a line today requesting Bulletin No. 32-E. 


ROBINSON MANUFACTURING COMPANY 
72 PAINTER STREET, MUNCY, PA. 


Kindly send particulars on your equipment 


<< Co., 1821 S. 54th St., Cicero, Ill.— 

“orm 48-965—4-pages on this concern’s 
asbestos-base blocks, sheets and _ sec- Name 
tional pipe covering for heat insulation, 
aplications and outstanding features, 
Sizes and list prices, as well as engi- 
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AMERICA’S BEST, BY AMERICA’S LARGES 


If you’ve been told that your product “can’t be dried | 
in rotary dryers”, drop us a line. Doing so-called 7 
“impossible” drying jobs — that’s our favorite dish! | 


LOUISVILLE DRYING MACHINERY CO., Incorporated 
451 BAXTER AVENUE, LOUISVILLE, KENTUCKY 


Pioneers in research and development—Financially sound— 
Fifty years old—Specializing in making the nation’s 
highest-efficiency rotary dryers. 
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industrial consumption 
of chemicals has passed its peak 
as direct defense requirements demand 
a greater part of available raw ma- 
terials. For a long time it has been 
evident that an accelerated general 
industry plus an abnormal war-indus- 
try would create a demand for ma- 
terials which could not be met. War- 
industry work has reached a_ point 
where more and more raw materials 
are being transferred from the accus- 
tomed channels to needs which are 


Chem. & Met's Weighted Index 
For Chemical Consumption 


May 

revised June 
aes 33.12 30.96 
Pulp and paper........ 22.90 23.00 
Petroleum refining ..... 15.34 15.10 
Paint and varnish...... 18.96 17.64 
13.35 13.04 
Coal products ......... 9.18 9.16 
4.12 4.69 


170.45 166.14 


more pressing. In addition to the ex- 
ercise of priority controls, several in- 
dustries are adversely affected by 
orders limiting their activities and 
these limitations will be accentuated 
in later months. So far as chemicals 
are concerned this is resulting, not in 
a drop in total consumption but in the 
shifting of activities from one type of 
manufacture to another. Hence an 
index for consumption must be viewed 
in that light and, while present condi- 
tions continue, allowance must be 
made for the vast new consuming in- 
dustry which has come into being and 
which promises to push both chemical 
production and consumption to heights 
hitherto unreached. 

Based on the data at hand, industry 
consumption of chemicals in the last 
two months was on a declining scale. 
The preliminary index for July is 162 
and for June 166.10. The index num- 
ber for May has been revised upwards 
due to the unexpectedly high output at 
fertilizer plants in that month. The 
revised index of 170.45 for May was 
higher than had ever before’ been 
reached. Index numbers for May, June, 
and July of last year were 141.35, 
137.86, and 136.57 respectively. 

The Bureau of the Census has issued 
a report on production and consump- 
tion of vegetable oils for the second 
quarter of the year. Production reached 
a total of 1,400,868 thousand pounds 
compared with 1,022,576 thousand 
pounds for corresponding quarter of 
last year. Consumption amounted to 
1.694.415 thousand pounds as against 
1,250,524 thousand pounds in the 1940 
quarter. These totals contain some 
duplications as the totals for produe- 
tion of some of the refined oils are in- 
cluded in the figures for crude. How- 
ever, this duplication also is found 
in the 1940 figures and the tabulations 


CURTAILMENT OF RAW MATERIAL SUPPLIES CUTS DOWN 
INDUSTRIAL CONSUMPTION OF CHEMICALS 
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show that the vegetable oil trade has 
been more active than that reported 
for chemicals. 

Reverting to the chemical-consuming 
industries, it is noted that output of 
automobiles will be reduced over the 
remainder of the year and as a wide 
variety of chemicals, directly or in- 
directly, go into automotive manufac- 
ture, it is evident that the cut in pro- 
duction will be felt in the market for 
chemicals. Pulp mills are working on 
basis of reducing chlorine consumption 
by 15 percent which means a loss in 
chlorine trade in that direction. Silk 
production will be along specified 
lines which are expected to limit the 
use of chemicals in their fabrication. 
Rubber mills will go on schedules call- 
ing for a marked drop in amounts of 
rubber consumed. These are among the 
recent developments which are affect- 
ing the use of chemicals in industry 
and which warrant the belief that 
industry consumption has passed its 
peak, 

Indicative of the enlarged demand 
for chemicals which is coming from 
direct government requirements is the 
record output of 32,223,500 proof gal- 
lons of ethyl alcohol reported for 


180 


June and it also is noted that stocks 
advanced only 
slightly during that month so it is 
fair to assume that production and 
consumption are closely in line. Inci- 
dentally, it is reported that steps are 
being taken to make greater use of 
distillery capacity in order to increase 
the output of alcohol so that this ma- 
terial may be able to take care of 


at producing 


more than 
seasons anti-freeze requirements. 


issued revised 
production for the first four months of 


The Department of Commerce has 
for woodpulp 


this year. 


its usual share of next 


The revised totals reduce 
the amount produced by 68,058 tons. 


points 


figures 
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1939 1940 1941 
Production and Consumption Data for Chemical-Consuming Industries 
January- January- Percent 
June June June June of gain 
Production 1941 1940 1941 1940 for 1941 
Alcohol ethyl. 1,000 pr gal......... 32,224 21,422 159 ,527 124,605 28.0 
Alcohol, denatured, 1 000 wi. gal.......... 15,387 9.706 77.113 58.120 32.7 
Ammonia liquor, 1,000 Ib.................. 5,405 4,404 31,418 27,109 15.9 
Ammonium sulphate, tons!..... 61,392 58,514 368 855 341,201 10.8 
Byproduct coke, 1,000 tons............. 4,836 4,387 28.591 25,525 12.0 
Glass containers, 1,000 gr.... Rgeeee . 6,166 4,429 31,747 26,706 18.9 
Window glass, 1,000 boxes.. . 1,304 908 8.361 6.618 26.3 
Rubber reclaimed, tons... .. 23,790 16,581 130 ,064 104,957 24.0 
Consumption 
Ce 875,137 565,416 5,205,260 3,850,908 35.2 
ene 24,251 17 ,307 152,593 131,720 15.8 
53,076 25,171 303 , 209 167 ,676 80.8 
Explosives, 1,000 Ib.............. 39,460 32,877 214,770 195,470 9.9 
Paint, varnish and lacquer, $1,000.. 54,336 37,898 273,194 205,554 32.9 
Rubber, crude, tons.............. $4,912 47,834 425,178 317,301 34.0 
Rubber, reclaimed, tons.......... 22,559 15,163 121,858 95,890 27.1 


1 Byproduct coke production. 
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““BAKELITE’’ RESIN COATINGS APPLIED BY 


SPECIAL BAKING TECHNIC IN YOUR OWN PLANT 


Provide Durable, Protective Linings for 


Tanks, Drums, Containers 


ARE YOU confronted with the problem _ special portable baking equipment which 
of safeguarding the contents of your __ is brought directly to the job. Your own 
containers, tanks, and other equipment equipment does not have to be dis- 
from contamination or discoloration? mantled nor shipped out of the plant. 
Are you experiencing difficulty in ob- — Also, this new baking technic can be 
taining platings formerly used to pro- _— applied to areas previously considered 
tect container interiors? To both of these _ inaccessible. 
problems a low-cost solution may now Whatever your surface protection 
be found in heat-reactive coatings, based — problems may be—whether they con- 
on BAKELITE Resins. cern pails, drums, barrels, tanks, or 
Baked rapidly to a tenacious glass- —_ other equipment—investigate these new 
like finish, these durable coatings are _heat-reactive coatings formulated with 
providing effective protection in the BAKELITE Resins. Our laboratories will 
processing, storing, packaging, and be glad to make specific recommenda- 


shipping of foodstuffs, beverages, cos- _ tions and to give you the names of paint 
metics, chemicals, drugs, soaps, oils, solv- and varnish manufacturers equipped to 
ents . . . products of every description. provide and apply these exceptionally 


These coatings are baked by means of _— durable finishes. 


Tank car interiors are now protected with Storage tanks for edible products, such as 
corrosion-resistant BAKELITE Resin finishes beer, wine, glucose, and milk, give greater 
which provide smooth, glass-like linings. The service and protect the purity of their con- 


coatings are applied right in the yard and tents longer when lined with heat-reactive 
dried rapidly by special portable baking BAKELITE Resin coatings. The coatings may 
equipment. Cars in service for several years be similarly applied on metal tanks and vats 
demonstrate the resistance of these coatings employed’ in water purification systems and 


to constant cleaning with live steam. chemical processing. 


— 


BAKELITE CORPORATION, 30 EAST 42ND STREET, NEW YORK, N.Y. 
Unit of Union Carbide and Carbon Corporation 


BAKELITE 


TRACE MARES 


The word “Bokelite” ond the Symbol ore regutered Wode morks 
identitying products | OS of Bokelve 


RESINS FOR PROTECTIVE COATINGS 
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Virtually any product shipped in pails or 
cans, in pint or gallon sizes, may obtain the 
added protection of BAKELITE Resin coatings. 
These baking-type finishes not only are highly 


‘resistant to water and most chemicals, but 


provide the flexibility, toughness, and wear 
resistance required to meet the hard knocks 
encountered in shipping and in service. These 
coatings eliminate metal platings, thereby 
releasing tin and zinc for vital defense needs. 


Typical examples are the thousands of steel 
beer barrels which are now lined with heat- 
reactive coatings formulated with BAKELITE 
Resins. These barrels have been in continu- 
ous service since 1938 and the linings are 
still in perfect condition. Tough and tena- 
cious, these linings withstand constant scour- 
ing at the brewery and the severe shocks to 
which the barrels are subjected in transit and 
delivery. 
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SIMPLEX 
METERS 


THE UTMOST IN ACCURACY 


HE accuracy of plant flow 

metering equipment is of prime 
importance if economical opera- 
tion of all functions is to be ob- 
tained. Hand in hand with these 
requirements, however, must go 
low maintenance costs and sim- 
plicity of testing methods. 


Simplex flowmeters combine in 
their design these functions. Let 
Simplex instruments aid you in 
solving your flow measuring and 
control problems. 


Write for Data 


SIMPLEX 


VALVE & METER CO. 


68th and Upland Streets 


PHILADELPHIA, PA. 
District Offices in Principal Cities 


DELIVERIES OF CHEMICALS TAKE UP ENTIRE OUTPUT 
WITH NO SURPLUS STOCKS 


HERE has been no material change 
Tin the market for chemicals in the 
last month nor does there promise to 
be any modification of the existing 
situation. Production is moving away 
from plants as fast as it is turned out 
and no opportunity is given for build- 
ing up reserves. In many cases, sup- 
plies are being allotted so as not to 
discriminate among consumers and as 
the amounts allotted are expected to 
decrease in volume, consumers are 
faced with the problem of curtailing 
operations, of finding substitute ma- 
terials, or of turning over part of their 
plant capacities to other types of work 
to which the equipment is adapted. 

Small amounts of chemicals still 
find there way into the resale market 
and command faney prices but total 
volume of such sales accounts for a 
very minor part of total chemical 
output. For instance, reports have 
heen heard regarding high prices paid 
for formaldehyde and it is found that 
some of the sales involved a_ single 
drum. The general price tone of the 
market, however, has been strong for 
some months and the average level of 
values has been slowly rising with 
some acceleration noted in recent trad- 
ing. Spirits of turpentine scored a 
noteworthy advance in price in the last 
month and as other solvents have been 
very firm for some time, the entire 
solvent division is now in unison. De- 
liveries of vanillin have been slow 
because of the preponderance of demand 
but production capacity is being ex- 
tended. Prices have been revised and 
individual shipments of 1,000 Ib. or 
over on contracts of 5,000 lb. are now 
offered at $2.15 per lb. The quotations 
range upwards to $2.55 per Ib. on a 
quantity Because of heavy 
weevil infestation, call for calcium 
arsenate has been heavy and with 
production costs higher, revised sales 
schedules have gone into effect for the 
arsenate. Lead arsenate likewise has 
been moved up in price. Another ad- 
vance came with the announcement 
that nitrate of soda prices had been 
advanced. A factor which has a bear- 
ing on prices consists in the method 
of quoting some chemicals on a basis 
of shipping point and where these 
chemicals were shipped by water and 
now must be moved by rail there is an 
addition to the cost delivered at con 
sumers plants. 

Vegetable oils 


basis. 


which received a 
temporary setback when price ceilings 
were first mentioned, have shown a 
rather general price advance in the 
last month and unless cottonseed oil is 
regulated there is nothing in sight to 
change the price position as demand 
for the oils is active and consumption 
figures reveal that price advances may 
be accounted for on a supply and de- 
mand footing. Linseed oil has been 
marking time with values expected to 
move in accord with reports about the 
progress of the growing seed crop. 
Tnereased call for plastie materials 


e AUGUST 1941 e CHEMICAL 


& 


is reflected in increased production 
and official figures place the output of 
cellulose acetate molding composition 
at 12,773,464 lb. for the first half of 
this year compared with 5,967,248 Ib. 
in the corresponding period of last 
year. Nitrocellulose products also 
show a gain in output with the six 
months totals being 7,784,841 Ib. and 
5,766,970 lb. respectively, the figures 
including sheets, rods, and tubes. 

While export trade in chemicals is 
restricted by the availability of ship- 
ping space and of materials, the offi- 
cial figures for outward shipments 
prove that there has been little if any 
decline in the movement of goods out 
of the country. The larger deliveries 
appear to be well distributed over the 
different divisions with industrial 
chemicals and chemical specialties 
carrying a little more than a propor- 
tionate part of the increase. 

Withdrawal of coastwise shipping for 
use in overseas service has brought at 
least temporary reductions in all-rail 
freight rates on crude sulphur from 
Louisiana and Texas to the east. The 
new tariffs are reduced by 13.5 percent 
of the first class rate, with a rate of 
5d5e. from the mines to New England 
as a maximum. This means actual re- 
ductions run as high as 30 percent. 
The new tariff carries a minimum of 
$100,000 Ib. instead of the old 80,000 
lb. minimum. As presently setup the 
reduced rates bear a Dee. 31, 1941 ex- 
piration date. It has been agreed, how- 
ever, that the emergency rates will con- 
tinue on 30 days notice after that date, 
if coastal shipping facilities have not 
been restored to their usual routes. 

Although production has been re- 
sumed at the western plant which had 
heen closed for more than three months 
because of labor troubles, the supply 
of borax is still below requirements 
and priority control over distribution 
of this commodity has been extended 
to Aug. 30. Borie acid also is included 
in the priority extension. 

Chlorine was placed under full pri- 
ority control on July 28 by action of 
OPM’s Priorities Division. The order, 
however, does not require that all de- 
liveries of the chemical must have a 
preference rating. 


CHEM. & MET. 
Weighted Index of 
CHEMICAL PRICES 


Base—100 for 1937 


Strength in solvents has been in- 
creased by higher prices for turpen- 
tine. Nitrate and phosphates of soda 
also are higher and some first hands 
are asking more for copper sulphate. 
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Producers are required to fill all de- 
fense orders ahead of other deliveries, 
and are required to accept all defense 
orders offered to them. After filling 
these orders, deliveries may be made 
to others so long as supplies last. De- 
fense orders without a specific rating 
are automatically given an A-10 classi- 
fication, and it is expected this rating 
will be applied to certain essential 
civilian uses such as needs for water 
supply treatment, ete. 

In applying priorities, OPM reported 
that it believed defense orders would 
uot increase materially in the near 
future. Present production is estimated 
at more than 700,000 tons annually, of 
which between 30 and 50 percent is 
believed going into defense orders. 

Paper manufacturers, who already 
have agreed to a cut in their use of 
chlorine, are also affected by the high 
prices and the short supplies of 
casein. Domestic production of casein 
has been curtailed by the increasing 
demand for milk in liquid and powder 
form under the food-for-defense pro- 
eram and the Lend-Lease Act. The 
Soybean Research Laboratory at Ur- 
hanna, Ill.. is studying the possibility 
of inereased soybean protein. It is 
estimated that 10.000 tons of soybean 
protein will be required annually on 
the basis of current needs to make up 
for the shortage in casein. This is 
three to four times the amount now 
produced. Only one plant is now 
making refined soybean protein but two 
others are under consideration and one 
of these companies is operating a pilot 
plant. 

Relaxation of the curtailment pro- 
gram on rubber to prevent hardship 
among small processors was announced 
late in July by OPM’s Priorities .Di- 
vision. The new regulations permit 247 
firms which consumed less than 10 tons 
of rubber in the base month of March, 
1941, to ignore the stipulated cuts in 
operations during August. The cuts 
remain in effect for 144 processors using 
$0 percent of the total crude. A third 
group of 86 firms were granted special 
adjustments for August to permit them 
to handle defense orders. 

The Army has added vitamin tablets 
to its daily ratiens for troops serving 
in far northern climates, such as 
Alaska, The tablets are a multiple 
compound of vitamins A, Bl, B2, C and 
D as well as nictinie acid. 


CHEM. & MET. 
Weighted Index of Prices for 
OILS & FATS 


Rase—100 for 1937 


122.80 


119.58 
68.24 
66.80 


Moderate price advances were almost 
eneral throughout the list of oils and 
‘ats. Future movements may depend 
irgely on whether or not a ceiling is 
laced on cottonseed oil values. 


COMPARE 


... THE GREATER ECONOMY OF 
“ROLLER TYPE" JAR MILLS 


HOW MUCH 
SAFER & 
EASIER! 


No cumbersome 
PLUS THIS BIG FEATURE... clamping into frame 


Standard Sizes accomodate one, or housing required! 
two, three or four “Loxeal” Jars, Just set the jars on 


either 1, 12, or 2 gal size. Larger : 
sizes to order. WRITE NOW for — — 
bulletin 260 which “tells all”. That’s All! 


THE U. S. STONEWARE CO. 


“WORKS (SINCE 1865): AKRON ‘OHIO 


BATESGRATES 


HARDINGE 
FILLET WELD 
Open Steel Floor Grating CONSTANT WEIGHT 
FEEDER 


Made in 4 Sizes. 
Capacities | lb. to 
650 tons per hour 


Easily maintained - - - 
NO CRACKS, JOINTS, CREVICES 


Batesgrates are self-cleaning because of 
peaked, non-skid cross bar. They have 
no grooves or rough burned metal to ( 
catch grease or dirt. Safe traction. 
Batesgrates are strictly one piece—no | 
cuts, slots, or punching. Made from 
Hexagon Shaped Hot Rolled Steel Bars 
with smoother, larger, much stronger 
welds. Send today for engineering 


Catalog No. 937. = 


When you need grates 


SPECIFY BATES Bulletin 33-C 


for long-time economy 


WALTER BATES CO. | ARDINGE 


208 S. LaSalle St. Chicago, Wh. COMPANY, INCORPORATED = YORK, PENNSYLVANIA 
NEW YORK, CHICAGO, SAN FRANCISCO, TORONTO 
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GENERAL OFFICES AND WORKS: NIAGARA FALLS, N. Y., U.S. A. 
EXECUTIVE OFFICES: 111 BROADWAY, NEW YORK CITY 

Representatives for the Pacific Coast States . . H. BUTCHER COMPANY, Los Sind Secrtle 

Representatives for Europe . . . UNION OXIDE & CHEMICAL CO., Ltd., Plantation House, Fenchurch St., London, E. C., fg 
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4 derived from the yse of TAM Zircon- 
ae ium and Titanium Chemicals. If your 
ets as paints, china, pyrotechnics, 
cosmetics, stainless steels, artificial 
teeth, it will pay you to investigate Carbo 
TAM Chemicals. A complete research Cyli 
4 ai Gly cer: 
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‘4 


INDUSTRIAL CHEMICALS 


| 


Current Price Last Month 


Magnesium carb., tech., bags, Ib..| 


The accompanying prices refer to round 
lots in the New York market. Where it 
is the trade custom to sell f.o.b. works, 
quotations are given on that basis and 
are so designated. Prices are corrected 
site to August 13 
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Acetone, drums, Ib... .... |$0.08}-$0.09 $0.084-$0.09 |$0.¢ 74 
Acid, acetic, 28°, bbl., ewt | 3.18 — 3.43 | 2.23 2.48 | 2.23 
Glacial 99.5%, drums.........| 8.68 -10.00 | 8.68 -10.C0 | 8.4: 
U. 8. P. X1, 99.5%, dr..... {10.56 11.00 |10.50 —11.00 |16.25 
Boric, bbl., ton.......... 106.00 —111.00 | 106.00 —111.00 | 106.00 
......... .20- .23 .20 .23 .20 
Formic, cbys., Ib. ........ .11 104 ll . 10} 
Gallic, tech., bbl., Ib..... 1.05 1.15 | 1.05 - 1.15 .90 
Hydrofluoric 30% drums, lb...| .08 Os .08 
Lactic, 44°/, tech., light, bbl., Ib. 06} 06} . 06} 064 
Muriatic, 18°, tanks, ewt ..-1 1.05 1.05 -. ..1 1.05 
Nitric, 36°, carboys, lb. 05 05 
Oleum, tanks, wks., ton....... 18.50 -20.00 |18.50 —. 18.50 
Oxalic, crystals, bbl., Ib...... .10} + 10} .12 10}- 
Phosphoric, tech., c’bys., Ib.... 07} 07} O84 073 
Sulphuric, 60°, tanks, ton.... 13.00 13.00 , 13.00 
Sulphuric, 66°, tanks, ton 16.350 ~..... —...... 16.50 
Tannic, tech., bbl, Ib......... 64 .66 .64 - .66 54 
Tartaric, powd., bbl., lb .63 -... 39} 
From Pentane, tanks, lb..... .121 ore 101 
Alechol, Butyl, tanks, Ib....... .09 
Alcohol, Ethy], 190 p'f., gal.! 6.04 ive 5.98 
Denatured, 190 proof 
No. 1 special, dr., gal. wks. 294 
Alum, ammonia, lump, bbl., Ib | 03} .04 .03}- .04 03} 
Potash, lump, bbl., Ib... . 04 04} 03} 04 03} 
Aluminum sulphate, com. bags, 
ewt. 1.40 | 1.15 1.40 | 1.15 
Iron free, bg., cwt.... . 1.85 2.10 | 1.85 2.10 | 1.60 
Aqua ammonia, 26°, drums, Ib .02} .03 02} .03 02) 
tanks, lb .02 .02 02} 02 
Ammonia, anhydrous, cyl., lb 
Ammonium carbonate, powd 
tech., casks, lb. 09 - .12 09 - .12 .09 
Sulphate, wks., cwt 1.45 -..... 1.45 -...... 1.40 
Amylacetate tech., from pentane, 
tanks, Ib... 115-... 19} 
Antimony Oxide, bb]., Ib... .. .115 12 
Arsenic, white, powd., bbl., Ib 04 044 03} .04 .03 
Red, powd., kegs, Ib. nom... nom... 
Barium carbonate, bbl., ton. . 95.00 -60.00 [55.00 -60.00 [52.50 
Chloride, bbl., ton......... 79.00 —81.00 179.00 —81.00 179.00 
Nitrate, casks, Ib.......... 094-— .10 .10 
Blanc fixe, dry, bbl., Ib........ 03} 03} 04 
Bleaching powder, f.o.b., wks., 
drums, ewt 00 2.10 00 2.10 00 
Borax, gran., bags, ton........ 43.00 —......143.00 -—......143.00 
Bromine, es., lb. . ee 30 - .32 30 a2 30 
Calcium acetate, bags....... 3.00 -... 3.00 
Gr., ........... O7}— .073 06} .064 
Carbide drums, Ib......... 04} .05 043 .05 04} 
Chloride, fused, dr., del., ton 19.00 —24.50 |19.00 —24.50 119.00 
flake, dr., del., ton 20.50 —25.00 [20.50 —-25.00 120.50 
Phosphate, bbl., Ib... . O74 .08 074 074 
Carbon bisulphide, drums, Ib 05 06 05 06 05 
Tetrachloride drums, lb. 04} 054 054 04} 
Chlorine, liquid, tanks, wks., Ib 1.75 1.75 
Cylinders... . 053 06 054 06 
Cobalt oxide, cans, Ib... ... 1.84 — 1.87 1.84 1.87 1.84 
Copperas, bgs., f.c.b. wks, ton... .]18.00 —19.00 ]18.00 —19.00 {18.00 
Copper carbonate, bbl., Ib. 18 - 20 .18 .205 10 
Sulphate, bbl., ewt pinata ».00 5.25 | 4.75 5.00 | 4.60 
Cream of tartar, bbl., Ib...... 52 
Diethylene glycol, dr., Ib... . 22 22 -22 
Epsom salt, dom., tech., bbl., ewt.| 1.90 — 2.00 | 1.90 — 2.00 | 1.80 
Ethyl acetate, drums, Ib........ O84 084 
Formaldehyde, 40%, bbl., Ib... 06 054 .054 
Furfural, tanks, Ib 09 .09 .09 
Pusel oil, drums, Ib.......... .17} .19 .174 .19 
Glaubers salt, bags, cwt...... 1.05 1.10 | 1.05 1.10 95 
Glycerine, ¢.p., drums, extra, Ib. 124 
ead: 
White, basic carbonate, dry 
White, basic sulphate, sck., Ib. O7}-...... ee 064 
Red, dry, sck., Ib... .. 0835...... 074 
Lead acetate, white crys., bbl., lb. 12 13 12 13 11 
Lead arsenate, powd., bag, lb. . 09} 11 11 
Lime, chem., bulk, ton..........]| 8.50 -...... 8.50 -...... 8.50 
Litharge, pwd., esk., Ib..........| .0735...... .0735...... .064-. 
Lithopone, bags, Ib. .0385-— .04 .0385— .04 


Last 


Current Price 


Methanol, 95°%, tanks, gal 
97%, tanks, gal... ... 
Synthetic, tanks, gal...... | 
Nickel salt, double, bbl., Ib. . 
Orange mineral, esk., Ib... . 
Phosphorus, red, cases, Ib. . . . 
Yellow, cases, Ib........ 
Potassium bichromate, casks, lb. . 
Carbonate, 80-85%, cale. esk.,| 


Dee 
Chlorate, powd., Ib... 
Hydroxide (e’stic potash) dr., Ib.| 
Muriate, 60% bags, unit... 
Nitrate, bbl., Ib. sd | 
Permanganate, drums, Ib. 
Prussiate, yellow, casks, Ib | 
Sal ammoniac, white, casks, lb. . | 
Salsoda, bb! + 
Salt cake, bulk, ton 
Soda ash, light, 58°%, bags, con- 
tract, ewt...... 
Dense, bags, cwt......... 
Soda, caustic, 76°), solid, drums, 
ewt 


Bisulphate, bulk, ton 
Bisulphite, bbl, Ib 
Chlorate, kegs, Ib... 
Cyanide, cases, dom., Ib 
Fluoride, bbl., Ib 
Hyposulphite, bbl., ewt 
Metasilicate, bbl., ewt. 
Nitrate, bulk, ewt.. 
Nitrite, casks, Ib. . 
Phosphate, tribasic, bags, Ib 
Prussiate, vel. drums, lh 
Silicate (40° dr.) wks., ewt 
Sulphide, fused, 60-62], dr. Ib 
Sulphite, erys., bbl., Ib 

Sulphur, crude at mine, bulk, ton 
Chloride, dr lb 
Dioxide, eyl lb. . 
Flour, bag, cwt........ 

Tin Oxide, bbl, Ib... .... 
Crystals, Ib... ... 

Zine, chloride, gran., bbl., hb 
Carbonate, bbl, Ib... 
Cyanide, dr., Ib... 


1.60 
17 


116.00 


Last N 


117.00 
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1.10 


2.30 


O43 
1.70 

07? 
16.00 
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24 
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| .30 
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104 
42 | 40 
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Os] 
07 Ob! 
12 1 
OF} 07 
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20 Is} 
IS 15 
O68 
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00 
1.05 
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3. Of 30 
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2.00 1.70 
OS 061 
17.00 |15.00 
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15 | 14 
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11 | 104 
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OILS AND FATS 


Cestor oil, 3 bbl., Ib. 

Chinawood oil, bbl., b... : 

Coconut oil, Ceylon, tank, N. Y., 
Ib 


Corn oil crude, tanks (f.o.b. mill J 


Linseed oil, raw car lots, bbl., Ib.. 

Palm, casks, lb. 

Peanut oil, crude, tanks (mill), Ib 

Rapeseed oil, refined, bbl., Ib 

Seya bean, tank, Ib 

Sulphur (olive foots), bbl., lb 

Cod, Newfoundland, bbl., gal 

Menhaden, light pressed, bbl., Ib 
Crude, tanks (f.o.b. factory), 

Grease, vellow, loose, Ib. 

Oleo stearine, Ib......... 

Oleo oil, No. 1...... 

Red oil, distilled, dp p. bbl, Ib... 


Tallow extra, loose, | 
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Current Price 


07} 


nom. 


104 


| 


Last Month 


O7 


|$0.11}-$0.12 $0.115-$0.12 
33 . 32 


nom... 


. 104 


| 


Last Year 


$0.11 -$0.11) 


4 
4 
i 
10.50 
al 111.00 
.23 
1.00 
20.00 
42 40 4? 
‘a | 
.04 .06}- .07 | .06} 07 
.10 12 10 12 
q 1.40 07 073) .07 07! 
1.70 53s | 
03 05} 06 
Wind) 19) 20 | 19) 
17 IN| 17 16 
1.05 | 1.00 1.05 
1.05 
1.10 | || 
Acetate, works, bbl, Ib........| 05 
Bicarbonate, bbl., ewt.... . | 1.70 — 2.00 2.00 
8100 Bichromate, casks, Ib 07: Os 07 
10 16.00 17.00 | 16.00 
_39 2.40 2.50 ) 2.50 
‘ 1.47 1.45 
062-07 | 07 
D500 11 | 10 
ON SO sO 85 
03 O34 
02% 02 | 025 
4°85 30} 394 
Dust, bbl., Ib Ov) 09} 
06 Zine oxide, lead free, bag, 06! 06} 
lead sulphate, bags, Ib 06; 06! 
Sulphate, bbl., ewt.......... 3:15 — 3.25 | 3.15 
| 
| 
) 12 -. 054-...... 
Cottonseed oil, crude (f.o.b. mill), 
07 - | .062 
12 | 12 
O9}-... 10 O44-...... 
60 -......1 .60 
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Dec. Jon. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec 
Coal-Tar Products Miscellaneous 
Current Price | Last Month Last Year Current Price} Last Month Last Year 
Alpha-napthol, crude bbl., Ib..... $0.52 -$0.55 ($0.52 -$0.55 |$0.52 -$0.55 Rarytes, grd., white, bbl., ton. . . . |$22.00—$25.00 |$22.00-$25 00 $22.00-$25.00 
Alpha-naphthylamine, bbi, Ib. . 32 - .34 .32- .34 32 - .34 Casein, tech, bbl, Ib............. 21}- .22 -214- .22 
Aniline oil, extra, ib 15 - ‘16 .16 .16 China clay, dom., f.c.b. mine, ton. 8.00 -20.00 | 8.00 -20.00 | 8.00 —20.00 
Aniline salts, b 22- .24 -22—- .24 -22- .24 colors 
Benzaldehyde, ie 85 .95 85 .95 85- .95 arbon gas, black (wks.), Ib...) .0335- .30 .0335-— .30 .028- .30 
Benaidine base, bl bbl , tb. .... 70 - .75 -70 - .75 -70- .7 Prussian blue, bbl., Ib... ...... .36 - .37 - .37 26 - .37 
Benzoic acid, Us .56 54- .56 - Ultramarine blue, bbl., Ib......| .11 .26 -ll- .26 .10- .26 
Benay! chloride, tech., dr., ib..... -23 .25 .25 .25 Chrome green, bbl., Ib........ .30 -214- .30 .21- .27 
Benzol, 90% , tanks, Carmine, red, tins. Ib......... 4.60 — 4.75 | 4.60 — 4.75 | 4.85 5.00 
Beta-na sthol, drums, .23- .24 -23- .24 SS 75 - .80 75 - .80 75 - .80 
Cresul, U.B.P , dr., Ib. ... -10}— .103} .10}- .103] .09)- .10 Vermilion, English, bbl., Ib... .| 3.20 3.25 | 3.20 3.25 nom 
Creaylic acid, wks., gal... -76 - .78 -76- .78 58 .60 Chrome yellow, C.P., bbl., Ib. -144— 
Diethylaniline, dr, Ib........ 40- .45 40 - .45 40 - .45 Feldspar, No. (f.0.b.N.C.), ton. 6.50 7.50 | 6.50 — 7.50 | 6.50 7.50 
Dinitrophenol, -23- .25 -23- .25 -23- .25 Graphite, Ceylon, lump, bbl., 08 - .10 08 .10 .06 - .06) 
Dinitrotoluol, bbl -18- .19 .16 Gum copal Congo, bags, Ib... ... 09 - .30 .08 - .30 .06 - .30 
Dip oil, 15%, dr., gal.. .25 - .25 23 - .25 oes 09 - .15 .14 - .14 
fob wks., Ib..| .70-..... Damar, Batavia, cases, Ib. ... . -10 - .22 - .20 — .24 
Uv -45- .50 45—- .55 45 - .50 18 - .60 - .60 .18}- .60 
Naphthalons, flake, bbl., Ib. . .07 .07}| .07 .07 — .074 Kieselguhr (f.o.b. mines), ton....| 7.00 -40.00 | 7.00 -40.00 | 7.00 -40.00 
Nitrobensene, dr., Ib............ 08 - .08- .09| .08- .09 Magnesite, calc, ton............ 65.00 .....|65.00 .....|65.00 - .... 
Para-nitraniline, 47 - .49 47 - .49 47 - .49 Pumice stone, lump, bbl., Ib... .. 05 - .07 .05 .08 05 - 
Phenol, U.S.P Imported, casks, lb........... nom nom .03 .04 
Picrie acid .40] .85- .40]| .35- .40 Rosin, H., 100lb............... 3.08 - ..... 2.63 - .. 
Pyridine, dr., gal......... 1.70 1.80 | 1.70 - 1.80] 1.70- 1.80 Turpentine, gal................ cones 
Resorcinol, AL > -75 .80 -75 - .80 -75 - .80 Shellac, orange, fine, bags, Ib..... .38 - 
Salicylic acid, tech. bl., 33 - .40 33 - .40 33 - .40 bags, lb .35 - 
Tolidine, bbl., -86- .88 -86- .88 - o.b. Vt. bags, 10.00 -12.00 |10.C0 -12.00 |10.00 —12.00 
Toluol, drums, works, gal...... Tale. 200 (f.0.b. V1.), t 8.00 — 8.50 | 8.00 8.50 | 8.00 - 8.50 
Xylol, com, tanks, gal........... -26 - 200 mesh (f.o b. Ga), 6.00 — 8.00 | 6.00 - 8.00 | 7.50 -11.00 
Industrial Notes 
THe HERMAN NELSON CorpP., Moline, Il. Bldg., New York. John A. Conboy formerly from the position of service engineer t 
ane purchased the assets of of is in sales work. 
the Autovent Fan & Blower Co., Chicago, C. A eebe succeeds r. Conboy n 
and will continue it as one of its divisions. Philadelphia. THe B. F. Gooprich Co., Akron, m 
chanical goods division, has formed a ne¥ 
WORTHINGTON PUMP AND MACHINERY HERCULES PowpeER Co., Wilmington, has California district with headquarters 4 
Corp., Harrison, N. J., has made Carleton acquired the synthetic resin business of 1931 Bay St., Los Angeles. L. L. Horchil? 
Reynell general manager of purchases and John D. Lewis, Providence. This includes’ is manager. A branch office has been openeé 
traffic. Mr. Reynell will be assisted by the plants at Mansfield, Mass. and at at 355 Brannan St., San Francisco wit! 
ng W. Thomas and Dean K. Chad- Brunswick, Ga. H. A. Schultz in charge. 
ourne. 


MeraL & THERMIT CorP., New York, con- 
structing a new research laboratory at 
Woodbridge, N. J. Dr. Lincoln T. Work 
is directing research activities of the cor- 
poration. 


ALLIS-CHALMERS CoO., 
up a new department to be known as 
riorities management. Vice-President L. 
V. Grothaus will head the department with 
G. V. Woody as administrator. 


HQuirMENT Corp. oF AMERICA, Chicago, 
has opened offices in the Hudson Terminal 


Milwaukee, has set 
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THe So_vay Process Co., New York, has 
etablished a product development section 
Blair as manager and 
Ross assistant manager. 


with W. E. 


at 40 Rector St. 
VIRGINIA-CAROLINA 


Richmond, has appointed 
manager of the sales office 
to succeed M. E. Hunter who was recently 


D. H. 
Headquarters are 


KEYSTONE CARBON 
has appointed A. 
tive in upper New York. 
make his headquarters at 36 Richmond St 
Rochester. 


CHEMICAL Corp., 
M. J. Simpson 
in Montgomery 


made asistant general sales manager. 


THe Foxsporo Co., 
added Elmer E. Forslind to the sales force 
transferred William W. 


and has 
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J. 
Calif., 
fied oils and other vitamin products. 


NATIONAL OIL 
, is building a 


Propucts 
plant 


‘O., 
at 


Harrisor 
Richn 


for the production of vitamin- fort 


THE SPARKLER 


Foxboro, Mass., has 


Nelson 


e CHEMICAL 


moved its organization 
ing at Mundelein, 
area has been doubled. 
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St. 


Mrec. Co., 


Chicago 
into its own 
where its producti! 


Marys, Pa 


Carter its repress nta- 
Mr. 
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ORGANIC ACIDS 


Produced by 
CARBIDE AND CARBON CHEMICALS CORPORATION 


(TREAT many of the organic acids read- 
A ily found in nature were isolated before 
chemical nomenclature had been put on a 
rational basis. For this reason, they have ac- 
quired names which suggest their natural 
sources: formic acid from red ants (formi- 
cae), acetic acid from vinegar (aceticum ), 
butyric acid from butter (butyrum), and 
caproic acid from goats (caper). These acids 
are members of a homologous series known 
as the fatty acids: the name “fatty” itself 
arises from the fact that the higher members 
occur naturally in animal fats. The organic 
acids made by Carbide and Carbon Chemi- 
cals Corporation, however, are produced by 
synthetic methods. The lower acids are sharp- 
odored liquids that are completely soluble 


in water. With increasing molecular weight, 


however, water solubility, acidity, and spe- 
cific gravity usually decrease—the higher 
acids approaching hydrocarbons in charae- 
ter. All organic acids contain the carboxyl 
group (—COOH). As is true of all acids, the 
hydrogen atom in this group can be replaced 
by metals or alkyl radicals with the forma- 
tion of salts or esters. In addition to salts and 
esters, other derivatives, such as the acid 
halides, anhydrides, peroxides, and amides 
can be prepared from these acids. Their 
derivatives are useful in industry as synthetic 
flavors, plasticizers, varnish driers, pharma- 
ceuticals, and antisepties. The lacquer indus- 
try has found that the cellulose esters of the 
higher acids are particularly desirable in sur- 
face coatings where such factors as weather 


resistance are important. 


Synthetic Organic Acids 


Name Formula C. at 760 mm. % by weight at 20° C. 
Butyrie Acid CHsCHeCH»COOH 163.7 Complete 
2—Ethylbutyrie Acid (CoHs5) »CHCOOH 194.0 0.22 
Caproie Acid CHoCH.COOH 203.1 il 
2—Ethylhexoic Acid CHs(CHe) (CoH; ) COOH 226.9 0.25 


Boiling Point, Solubility in B ater, 


For information concerning the use of these acids, address: 


CARBIDE AND CARBON CHEMICALS CORPORATION 
Unit of Union Carbide and Carbon Corporation ¢ 30 East 42nd Street, New York, N. Y. 
UCC) 
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PROPOSED WORK 


Alabama—War Dept., 20th St. and Constitu- 
tion Ave., N. W., Wash., D. C., plans to 
construct an aluminum plant to have a 
yearly capacity of 100,000,000 Ib. in the 
Muscle Shoals Section (North Alabama). 
Plant will be operated by Reynolds Metal 
Co., 7th and Bainbridge Sts., Richmond, Va. 


Ark., Stamps—Carter Oil Co., 30 Rockefeller 
Plaza, New York, N. Y., plans to construct 
a gas treatment plant. Estimated cost $3,- 
000,000. 


Calif., Avon-—Tidewater Associated Oil Co., 
Avon, plans to construct additions to its 
plant and office. Estimated cost $40,000. 


Calif., Berkeley—Cutter Laboratories, 4th and 
Parker Sts., are having plans prepared by 
F. E. Barton, Archt., Crocker Bldg., San 
Francisco, for additions to their labora- 
tories. Estimated cost $45,000. 


Calif., Richmond—National Oil Products Co., 
Essex St., Harrison, N. J., plans to con- 
struct the first unit of a chemical and vita- 
min production plant. Estimated cost $100,- 
O00 


Fla., Jacksonville—Filtered Rosin Products, 
Inc., Beaver St. and Lane Ave., plans to 
construct a plant to produce filtered and re- 
fined spirits, turpentine, rosin and other by- 
products from crude pine gum. W. T. Kelly, 
Vice Pres. Estimated cost $100,000. 


Ind., Jeffersonville—Colgate-Palmolive Peet 
Co., Jeffersonville, plans to construct part 
2 story and part 4 story factory buildings 

for the manufacture of dental and shaving 

creams. Benjamin A. Pawlik, c/o Company, 

Engr. Estimated cost $500,000. 


Kan., Baxter Springs—War Dept., 20th and 
Constitution Aves., Wash., D. C., plans to 
construct an ammonium nitrate plant at 
the Jayhawk Ordnance Works. Estimated 
cost $17,700,000 


La., Lake Charles—Mathieson Alkali Works, 
60 East 42nd St., New York, N. Y., plans 
to construct and equip a magnesium plant 
here to be financed by Defense Plant Corp., 
Wash., D. C Estimated cost $12,000,000. 


Mich., Detroit—Ditzler Color Co., 8000 West 
Chicago Blvd., is having plans prepared by 
Harley & Ellington, Engrs., 1508 Stroh 
Bidg., for a 3 story addition to its plant. 
Estimated cost $40,000. 


N. J., Rahway—Merck & Co., 126 East Lincoln 
Rd., will soon award the contract for a 3 
story addition to its laboratory, Bldg. No. 
50 D. Estimated cost $40,000. 


N. J., Hanover—Maltbie Chemical Co., 240 
High St., Newark, will soon award the con- 
tract for a 1 story, 32x90 ft. chemical manu- 
facturing plant and laboratory. Victor M. 
Reynal, 360 Main St., East Orange, Archt. 
Oscar Vogelbach, 650 Rahway Ave., Newark, 
Fugr. 


-—— Current Projects. ————Cumulative 


Proposed Proposed 
Work Contraets Work Contracts 
New England............... das $2,525 ,000 $4,291 ,000 
Middle Atlantic. . $205 ,000 $465 ,000 13 ,600 ,000 30 ,762 ,000 
13,100,000 45,965 ,000 42,793,000 215,140,000 
Middle West... . 540 ,000 150,000 4,365,000 87 ,358 ,000 
West of Mississippi , 21,125,000 5,525,000 32,305 ,000 44,616,000 
Far West...... 185,000 14,180,000 1,682 ,000 30,938 , 000 


Canada.... 1,122,000 1,000 ,000 1,972,000 1,935 ,000 


Total . $36,277,000 $67,285,000 $99,242,000 $415,040,000 


N. Y., Brooklyn-—Brillo Manu wing Co., 


205 Water St., is having pla~ ‘pared by 
S. Goldstone, Archt., 255 on Ave., 
New York, for altering 4 « warehouse 


and office building at 183-85 iymouth St. 
Estimated cost $40,000. 


N. Y., Syracuse—Texas Co., 135 East 42nd St., 
New York, plans to construct a bulk oil stor- 
age plant. Estimated cost $85,000. 


8. D., Belle Fourche—Eastern Clay Products, 
Inc., Eifert, 0., plans to construct a ben- 
tonite plant to include 16x24 ft. laboratory 
building, 50x125 ft. and 50x120 ft. factory 
buildings. Estimated cost $50,000. 


Tex., Athens—Harbison-Walker Co., Athens, 
plans to construct a brick manufacturing 
plant. Estimated cost $75,000. 


Tex., Bowie—Texas Chemurgic Industries, 
Inc., c/o W. C. Witt, Pres., c/o Southland 
Life Annex Bldg., Dallas, plans to construct 
a plant for the manufacture of starch from 
yam potatoes. Estimated cost $100,000. 


Tex., Opelika—Lone Star Gas Co., 1915 Wood 
St., Dallas, and Shamrock Oil & Gas Co., 
Amarillo, plans to construct a_ recycling 
plant at Opelika. Estimated cost $200,000. 


Alta., Calgary—-McColl-Frontenac Oil Co., Ltd., 
1010 St. Catherine St., W., Montreal, Que., 
will soon receive bids for the construction 
of an oil refinery to process oil from Turner 
Valley and other oil fields. Estimated cost 
$1,000,000. 


Ont., Toronto—McDonald Biochemical Labora- 
tories, Ltd., c/o T. M. Mungovan, 80 Rich- 
mond St., W., plans to construct a plant for 
the manufacture of pharmaceutical and 
chemical products. Estimated cost $50,000. 


Que., Port Alfred—Consolidated Paper Corp., 
Ltd., Sun Life Bldg., Montreal, Que., will 
soon receive bids for alterations to its plant 
here. Estimated cost $72,000. 


CONTRACTS AWARDED 


Ala., Huntsville—War Dept., 20 St. and Con- 
stitution Ave., N.W., Wash., D. C., has 
awarded the contract for chemical warfare 
service arsenal, incl. 11 manufacturing 
plants, 4 chemical loading plants, depot, 
plant storage, laboratory shops, offices, hos- 
pital, to C. G. Kershaw Contg. Co., 2212 
20 Ave. SS., Birmingham, Ala. at $29,000,000. 


Calif.. Los Angeles—Los Angeles Drug Co., 
1136 San Julian St., has awarded the con- 
tract for a 3 story addition to its industrial 
building to Kemp Bros., 2900 Hyde Park 
Bivd. Estimated cost $40,000. 


Calif., Oakland—Chemicals, Inc., 32nd and 
Wood Sts., Oakland, has awarded the con- 
tract for additions to its plant to H. E. 
Rahimann, 251 Kearney St., San Francisco. 
Estimated cost will exceed $40,000. 


Ia., Iowa Falls—Ralston-Purina Co., 835 South 
Sth St., St. Louis, Mo., has awarded the 
contract for a soy bean processing plant to 
Jones & Hettelsater Construction Co., Mutual 
Bldg., Kansas City, Mo. Estimated cost 
$325,000. 


Ky., Louisville—Reliance Varnish Co., 915 
East Kentucky St., has awarded the con- 
tract for a plant to J. D. Jennings, 235 East 
Gaulbert St., Louisville. 


La., Sterlington—Commercial Solvents Co., 17 
FR. 42nd St., New York, N. Y., has awarded 


the contract for a anhydrous ammonia plant, 
near here, for War Dept., to M. W. Kellogg 
Co., 225 Bway., New York, N. Y., at 
$16,750,000. 


Md., Baltimore—Procter & Gamble Co., 1000 
Nicholson St., has awarded the contract for 
three warehouses to H. K. Ferguson & Co., 
25 West 43rd St., New York, N. Y. Esti- 
mated cost $100,000. 


Mich., Pontiac—Baldwin Rubber Co., 366 East 
South St., has awarded the contract for a 
2 story, 95x273 ft. plant to Darin & Arm 
strong, 2041 Fenkell Ave., Detroit, Mich. 
Estimated cost $150,000. 


N. Y., Buffalo—National Aniline & Chemical 
Co., 1051 South Park Ave., has awarded the 
contract for an addition to its plant te 
Metzger Construction Co., 429 Carlton St. 
Estimated cost will exceed $40,000. 


N. Y., Niagara Falls—R & H Chemical Dept. 
of E. I. du Pont de Nemours & Co., Inc., 
Niagara Falls, N. Y., has awarded the con 
tract for a 2 story, 80x90 ft. plant to Laur 
& Mack, Inc., 1400 College Ave., Niagara 
Falls. Estimated cost $50,000. 


Ore., Portland—Stauffer Chemical Co., 624 
California St., San Francisco, Calif., has 
awarded the contract for a 100x168 ft. plant 
for the manufacture of sulphate of alumina 
here to Drake; Wyman & Voss, Fenton 
Bldg., Portland. Estimated cost $100,000. 


Pa., Altoona—Linde Air Products Co., 30 East 
2nd St., New York, N. Y., has awarded 
the contract for substructure for 1 story, 
50x100 ft. plant to Moyer Bros., Beale Ave 
and 26th St. Total estimated cost $50,000. 


Pa., Johnsonburg—Castanea Paper Co., C. G 
Gallup, Asst. to Pres. in charge of purchas- 
ing, 230 Park Ave., New York, N. Y., has 
awarded the contract for a 1 story, 7T0x170 
ft. sulphide soda and paper mill to J. Fergu- 
son, 150 Market St., Paterson, N. J. Esti- 
mated cost $125,000. 


Pa., South Scranton (Scranton P.O.)—Sauquoit 
Silk Manufacturing Co., 302 Fig St., Scran 
ton, will construct an addition to its plant 
to be used as a nylon processing unit. Work 
will be done by separate contracts. Esti- 
mated cost $100,000. 


Tenn., Memphis—International Cellucotton 
Products Co., 1356 Riverside Dr., has 
awarded the contract for a warehouse to 
Memphis Construction Co., 160 Union Ave., 
Memphis. Estimated cost $175,000. 


Tex., Corpus Christi—American Smelting & 
Refining Co., 120 Bway., New York, N. Y., 
has awarded the contract for the construc- 
tion of an electrolytic zinc refining plant to 
James Stewart & Co., 230 Park Ave., New 
York, N. Y. Estimated cost $5,200,000. 


Wash., Spokane—Aluminum Co. of America, 
Gulf Bidg., Pittsburgh, Pa., will construct 
an aluminum plant here to be operated by 
the Union Carbide & Carbon Corp., Colum- 
bia Blvd., Portland, Ore. Project will be 
financed by Defense Plant Corp. and will be 
built with company’s own forces. Estimated 
cost $9,000,000. 


Wash., Tacoma—Aluminum Co. of America, 
Gulf Bidg., Pittsburgh, Pa., will construct 
and aluminum plant here to be operated by 
the Olin Corp., Koppers Bldg., Pittsburgh, 
Pa. Project will be financed by Defense 
Plant Corp. and will be built with company's 
own forces. Estimated cost $5,000,000. 


Que., Hull—E. B. Eddy Co., Ltd., Bridge St., 
has awarded the contract for an acid plant 
to Foundation Co. of Canada, Ltd., 1538 
Sherbrooke St., W., Montreal. Estimated 
Cost $1,000,000. 
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